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NOTES AND COMMENTS. 


A Well-Known Bell Criticised. 


Speaking at the Royal Institution, London, on 
April 8th, on the subject of bells and bell tones, Mr. 
W. Wooding Starmer offered some criticism of the 
bells in the tower of the British Houses of Parlia* 
ment. Referring to “ Big Ben,’’ the speaker said that 
the tone the bell gave was not so good as it should 
be. It had been badly used, as nothing but serious 
injury could result from the cutting of holes in the 
sound bowl, as had been done. It was said that the 
noles were cut to ascertain the extent of a crack. 
There was no doubt that the crack only extended 
partially through the sound bowl, but to what extent 
it injured the tone it was difficult to say. However, 
it was certain that the holes and the crack, apart 
from any other considerations, seriously marred the 
tone of the bell. He sincerely hoped that the day 
was not far distant when the authorities would cause 
the bells to be recast, and see that they were not 
only sound castings, but perfectly tuned before they 
were fixed in the tower. 

As there is probably no better known 
England than “ Big Ben,” it is a matter of consider- 
able interest to bell founders to find that worthy 
being criticised in this manner. It is fairly well- 
known that the bell is cracked to some extent, which 
accounts for the criticism that the tone is not all it 
should be, but it still ranks as one of the finest 
specimens of bell founding to be found in London 
that is, if the bell be considered as it first came from 
the foundry. 


bell in all 


The Defects of ‘‘ Big Ben.”’ 


In connection with the charges 
levelled against “ Big Ben”’ 


the history of the 


which have been 
it is interesting to recall 
casting of this, the largest bell 
ever cast in London. Originally it was cast at Stock- 
ton-on-Tees, but during the testing in Palace Yard 
it cracked, and was consequently never hung in the 
tower. The bell was broken up and the metal sent 
to the foundry of Messrs. Mears and Stainbank, 
Whitechapel, where it was again cast, this time suc- 
cessfully, under the personal supervision of Lord Grim- 
thorpe, who also arranged for the hanging of the bell. 
The result was a fine casting, weighing 13 tons, 10 
cwts. 99 lbs.; but unfortunately the hammer used 
for striking it when first hung, which weighed 8 ewts., 
proved far too heavy. Eventually a hammer half 
that weight was substituted, but in the meantime a 
flaw had developed as the result of using the too 
heavy hammer, and in order to ascertain the extent 
of the damage that had been done a number of holes 
two inches deep were drilled in the sound bowl—the 
thickest part of the bell near the rim, on which the 
hammer falls. No bell, of course, could stand such 
treatment and still retain its perfection of tone. As 
it is it can be heard nine miles away, its note, E 
natural, carrying for a great distance, despite the 
roar of London’s traffic. 

Bell-founding does not appear to have undergone 
much change or development for some centuries; the 
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furnaces employed and the mixtures of metal used, 
are superior to those of olden times—in 
fact, “Big Ben” to be cast to-day, a much 
better bell would in all probability be turned out 
but the methods of moulding are almost the same. 
Practically the same loam moulds are used, and they 
are swept up and cast in the same manner. 


certainly, 


were 


Some Other Famous Bells. 


While “ Big Ben’’ ranks as the largest bell cast in 
‘Great Paul” of St. Paul’s Cathedral, which 
Loughborough in 1881, is heavier, weigh- 
14¢ 16 tons 14 ewts. 75 lhs., with a diameter of 1143 

The Whitechapel foundry also produced an- 
Peter,’’ of York; this was east 
with a diameter of 7 ft 
Dunstan ’ 


London, 
Was cast at 


inches 
other hamous bell, 


in 1845, and weighs 12! tons 


}oin Some other historic bells are Great 

of Canterbury, weighing 34 tons, which was recast in 
1762 trom an old bell, originally the gift of Prior 
Molass in. 1430, and “Great Tom’ of Oxford. This 


latter bell was recast in 1612 and again in 1654, and 
ifter three unsuccessful attempts to recast it again 
this was finally done in the year 1741. Perhaps the 
bell most renowned in history is the great bell of 
Moscow, which to weigh nearly 200 tons, and 
was cast in the year 1734; but as it is now cracked 
and useless it gives place as the world’s largest bell 
in Osake, Japan, in the year 1902. This 
bell weighs over 150 tons, and measures 26 ft. in 
height, 16 ft. in diameter, and over 18 in. in thickness 
in the thickest part. 


is said 


to one cast 


Bell Metals. 


Of the mixtures used to cast the great bell of 
Moscow and the Japanese bell mentioned above 
nothing is known. Modern bell metals for large cast- 
ings consist of approximately 80 per cent. ‘copper and 
20 per cent. tin, though for smaller bells the amount 
of tin is sometimes increased up to 50 per cent. Other 
metals have also been introduced into the alloy with 
the object of improving the tone, and it is a common 
fallacy that a percentage of silver has this effect. A 
small percentage of iron is probably a more useful 
addition ; one writer describes the success attained by 
the addition of a small amount of iron (about 0.5 
per cent.) in the final metal through the medium of 
Iron has otten heen advo- 
metal to introduce in the 
homo 


vellow prussiate of potash 
cated, but it is a difficult 


metallic form, as it does not readily form a 
geneous mixture when copper Is present. The compo- 
sition of bell metals, however, varies greatly; in fact, 


by varying the shape of the casting the majority of 
fairly hard allovs can be weed for bells, though, of 
course, the results would not always be so satisfactory 
As an example of 
mixtures may be 
patented by a prominent 
founders and bell manufac- 
mixture cons'sts of ahout 76 ver cent. 
copper, 19 per cent. zinc, and 5 per cent. tin, and gives 
» metal that wil! rather bend than crack. The tone, 
too, is said to be equal to the copper-tin mixtures. 
The truth is the tone of a hell depends more on the 
design and the care exercised in casting it. The pre- 
sence of oxides in the metal spoils the tone, and it is 
therefore necessary to keep the metal as clean as 
possible. This is borne out by the fact that a good 
hell metal will lose its resonance on being remelted 
several times. It is possible, also, that the good tone 
obtained by the use of yellow prussiate of potash to 
introduce a small percentage of iron, as mentioned 
resulted more from the fluxing and cleansing 
alteration in the actual com 


is with the recognised bell metals 
the departures from the orthodox 
mentioned a bell metal 


American firm of brass 


turers. Thi 


above. 
action than from any 


position of the metal. 


The Properties of Foundry Coke. 


On probably no other matter connected with the 
foundry do we find opinion so divided as is the case in 
regard to the requisite physical properties of foundry 
coke. It appears that the old rule that a good coke 
should be sufficiently dense to sink in water is not 
borne out by experience; the metallic lustre, too, 
which has always been regarded as an indication of a 
good coke, is not an essential feature. Provided the 
coke is sufficiently strong to support the weight of the 
charge in the cupola, the lighter and more porous it 
is, the better it will burn. There is, of course, a 
point at which increased porosity involves insufficient 
strength, but according to the nature of the coke this 
may or may not mean that the density must be so 
great, in order to give strength, as to make the coke 
sink in water. The better classes of coke often float 
with about one-third of The volume exposed above the 
water, though in many cases good results are obtained 
from dense cokes which sink. On the other hand, a 
coke which floats may be so weak as to be unfit for 
use. So the foundryman is told that neither appear 
ance nor the property of sinking in water are sure 
indications of quality, and with his pet theories, and 
tests discounted in this unceremonious manner, it is 
small wonder he cries out for some practical and re- 
liable test. In the face of all the difficulties, he is 
perhaps wisest who finds by experience a coke which 
suits his work, and sticks to it. In fhe meantme, 
while acknowledging the necessity of chemical analy- 
sis for ascertaining the sulphur content, we wait the 
arrival of some really practical and reliable method of 
testing the strength and porosity of coke—a method 
which can be applied in the foundry without great 
expense or waste of time. The worried foundryman 
waits to bless the inventor of such a method. — 


Forthcoming Annual Conference of the British 
Foundrymen’s Association. 


At a meeting of the Council of the British Foundry- 
men’s Association, held in Birmingham on Saturday, 
April 16, it was decided to hold the annual confer- 
ence of the Association in August Bank Holiday week. 
at Manchester. The members had already voted 
almost unanimously in favour of this course. The 
meetings will take place as usual on Tuesday and 
Wednesday following Bank Holiday, and various ex- 
cursions will take place on the Thursday. About five 
Papers are to be given, including one from Mr 
Blume, representing the General Electric Company 
of Sweden, on the subject of “Swedish Malleable 
Iron.’’ The arrangements are in the hands of a local 
committee, of which Mr. R. W. Kenyon is chairman 
and Mr. H. Sherburn is secretary. A number of visits 
will take place, and as trade is now active it is ex- 
pected that several large foundry establishments will 
he in operation and available, and it is hoped to visit, 
among other places, the fitting shop of the Lanca- 
shire & Yorkshire Railway. It is expected the attend 
ance will be larger than ever, owing to the consider 
able accession of membership during the year. The 
scheme adopted at the last conference for the classi- 
fication of members has brought new members in all 
departments, and among the new branches represented 
will be the Glasgow branch, lately formed under very 
promising circumstances. It is expected that Glasgow 
will become a very important branch in the future. 
Much satisfaction was expressed at the meeting of 
the Council in Birmingham on April 16 that the 
finances of the Association, notwithstanding the heavy 
expenditure involved by important new departures 
launched during the year, were in a strong position, 
and the year will close with a small balance in hand. 
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Casting Stereotype Plates. 


The Journal of the Franklin Institute for February 
last contains a very interesting paper, by Henry A. 
Wise Wood, on Modern Stereotypy and _ the 
Mechanics of the Newspaper,’’ from which we take 


the following particulars relating to the production of 
sterectype plates for printing: 

Printing began with the making of handcut blocks, 
which were used to stamp their similitude upon other 
surfaces. Laier, blocks called type bearing each a 
single character were made, and these when combined 
one with another produced words, which, when 
gathered into sentences and paragraphs, became the 
page. The great impetus given the typographic art 
by the introduction of ‘“‘ movable types ” was due to 
the ease and economy with which text could be pre- 
pared for the press, and after printing the type page 
be resolved again mto its component characters, which 
thereupon were fit and ready for further use 











Fic. 1.—SETTING THE MATRIX 
The work of culling characters being slow and 
costly, recourse was soon had to casting them, of an 
alloy of lead, antimony, and tin from moulds, now 
called matrices Ihese were made of plaster from 


types or dies which had been cut by hand ; and later 
of copper from harder dies which, upon being driven 
into it, left their impress. Until recently the driven 
matrix was exclusively used; but nowadays the manu- 
facturers of type cut their matrices by means of a 
pewer-driven engraving device, the controlling lever 
of which is guided by hand along the edges of a 
large template, or raised representation of the par- 
ticular character to cut. Thus by means of the 
Benton-Waldo machine unskilled men, working with 
great rapidity, can produce the most _ intricate 
matrices at little cost. When matrices are required 
to be made in large quantities, as for use with the 
type-making and composing machines of the modern 
printing office, they still driven, the 


be 


are dies, or 





punches ” e 
Waldo met he | 
which aré 
neither punched 


nployed, the Benton- 
The matrices of extremely large type- 
now upon the market, are usually 
cut, but 


heing engraved by 


SIZ@S 
1 

nor ure elec trolytically - 

deposited copper impressions ot existing types 


The substitution of curved stereotyped printing 
plates for type gave to the newspaper two new ad 
vantages. Many presses could be used; and these 
could be run at higher speeds than were possible 


where printing surfaces were made up of individual 
types which were held to a cylinder merely by wedges 
Bullock, of Pittsburg, the to offer a press 
which properly utilised these advantages, and _ his 
machine quickly came into general Hand-fed 
machines for newspapers were already in 
vogue, so it was but a short step to the attachment 
of such a folding machine to the press itself. 

The newspaper now depends upon the co-operation 


was first 


use. 
1 
folding 





Fic. 2.—FILLING THE CASTING Box. 

of three important mechanical departments: the com- 
posing room, the stereotyping foundry, and the press- 
room. The great importance of the art of stereotypy 
will be seen by comparing two newspaper offices, 
without, the other having, 
stereotypy conters 


the 
the advantages which 
In the first the type, clamped in 


curved frames called “turtles.’’ may be used upon 
but one press. The turtles having been secured in 
place and the machine started, in the course of an 


hour’s time 10,000 copies, or at most 20,000, are pro- 
duced and distributed. In a modern metropolitan 
newspaper office will often be found combined in one 
form or another from forty to sixty complete pertect- 
ing printing mechanisms, and within twenty minutes 
after the arrival at its stereotyping foundry of the 
last page of type, all the presses are fully supplied 
with printing plates. The importance of the art 
stereotypy is plain when it is realised that by means 
of ita plant contaiming sixty press-units Is noW pos- 


ol 
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sible, and that such a plant is capable of producing 
the equivalent of from seven to ten hundred thousanc 
eight-paged newspapers an hour. 

In 1890 the art of stereotypy was being practised 
exclusively by manual means. But a few devices, 
power-driven and hand-controlled, had been provided 














Fic. 3.—OPreENING THE CASTING Box. 











Fic. 


4.—REMOVING THE CAST PLATE. 


to facilitate its work. One was used to remove the 
riser or sprue of the freshly cast plate, while another, 
when the plate had been dropped into it by hand, 
served to smooth out the plate’s inner, or seating, 
surface. In but one other function was the work o1 
the hand assisted by power. The moist papier-maché 
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sheet, or “flong,”’ as it is called, after it had been 
laid upon the type-page and covered with a felt pad, 
was moulded to the face of the latter by an iron roller 
beneath which it was drawn upon a bed propelled by 
power. Excepting these, all of the operations of 
stereotyping required the direct employment of 
the thought, the eyes, and the hands of workmen. 
The process of stereotyping then in vogue may 
briefly be described as follows: —To prepare the flong 
two blotter-like sheets of paper were pasted together, 
and upon one side of these four sheets of close-fibred 
rice-straw tissue were pasted. The paste used, its 
con'position then a trade secret, was of flour, a clay, 
and a germicide, the latter to prevent fermentation. 
Flongs enough were made for the next day’s require- 
ments, and these were allowed to season in a moist 
place. As each type-page reached the foundry a flong 
was laid upon it, tissue-side down, and upon the flong 
a closely-woven stout felt blanket. Page flong and 
blanket were then run beneath an iron roller, the 
operation of moulding thus being performed. Before 











CAST 


MATRIX 
PLATES. 


Fic. 5.—STRIPPING THE FROM THE 


the advent of the moulding-press, the flong was beaten 
inte the face of the type-page by long-handled 
brushes—a slow process, which the roller superceded. 
From the moulding press the type-page with its 
moulded flong (now become a matrix) still clinging to 
its face, was carried to a steam-heated iron table 
where, the moulding blanket having been exchanged 
for several layers of dry soft blanketing, an unheated 
iron plate or ‘‘ platen ” was screwed down upon it. 
Heat, thus applied to the type, drove all moisture 
from the matrix into the blankets, and usually in 
from four to six minutes the matrix, or “ mat,’’ as 
it is usually called, became dry and was ready to be 
cast from. In the eighteen years that have since 
elapsed this process of moulding and drying has under- 
gone but a slight improvement. Better paper and 
paste have increased the durability of the matrix, 
and an improvement in technic has made it more 
sensitive to the delicate “ effects’’ of modern illustra- 
tions; but, if a slight reduction of the time con- 
sumed in its making be excepted, the process of 
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matrix-making has scored no substantial gain. Of 
pregress in the making of plates, however, a different 
story is to be told 

When stereotyping was first adanted to newspaper 
printing. certain implements were necessary in order 


that suitable printing plates might be made. The 
employment of the rotary press required that the 


plates be curved. It was aiso requisite that they be 
of uniform thickness, and that their curved ends be 
bevelled so that they might be held by clamps to the 
cylinders of the press. These conditions necessitated 


the use of a curved casting-mould, or ‘‘ box ” as it is 
called. In this the paper matrix was bent and 


clumped. The mould was then closed, a hinged semi- 
cylindrical core acting as cover, and into it a ladleful 
of molten stereotype metal was poured, by two men 
who had fetched it from a nearby cauldron. After 
the apprepriate time for solidification had passed the 
mould was opened and the casting, with its clinging 
paper matrix, removed. Then the delicate operation 
of stripping the matrix from the face of the cast was 
cautiously performed, and the matrix was returned to 











Fic. 6.—CUTTING THE RISER FROM THE CAST PLATE. 


the mould and repo itioned for another cast. Mean- 
while the first cast was placed upon the cylinder of a 
cutting-off ” device, where, after having been nicely 
positioned and securely clamped, it was turned be- 
neath a power-driven rotary saw and its riser, or rough 
upper end, removed. The saw of this apparatus was 
so shaped that it left the curved edge of the cast 
bevelled. The cast was then turned and its other 
end passed beneath the same saw, in order to insure 


ss 


to ic likewise a satisfactory clamping surface. The 
cast was then inverted, and dropped face-down into 
the hollow of a “shaving-out ” device, in which a 


rotating straightedged knife served to smooth or 
plane its inner surface, and to give it an accurate 
thickness. In order to reduce the surface thus 
needing to be planed it was customary to construct 
the core about which the cast with 
narrow circumferential inch or so 
apart. In the casting operation these grooves were 
reproduced upon the inner surface of the cast as ribs, 


was to be made 


grooves, set an 








or finishing strips, and furnished a surface which, 
when planed, was ample to support the cast plate 
under the pressure of printing. After it had been 
shaved the cast was next set, face up, uvon a fixed 
cvlinder, or “horse,’’ where two men, with hand- 
plane and chisel, removed from its edges all super- 














Fic. 7.—PLANING THE INNER SURFACE OF THE PLATE 











Fic. 8.—REMOVING SURPLUS METAL FROM THE SURFACE 
OF THE PLATE BY CHISEL AND PLANE. 

flious metal, which might otherwise take ink and 

print. This was called ‘finishing.’ From the fin- 

ishing horse the cast plate was next carried to a 


trough and cooled, and thence to the press-roow 
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where it was dried and clamped to the cylinder of a 
press. All of these operations, save only the pro- 
pulsion of the cutting-off saw and shaving knife, 
were performed by hand. And for each plate made 
every function, from the precise positioning of the 
matrix to the drying of the finished plate, had to be 
repeated. 

The casting mould was a heavy and clumsy piece 
of apparatus, which consisted of back and core, a 
bottom “ ring,’’ beneath which the lower matrix-edge 
had to be clamped, two side-bars which had then to 
be laid upon the straight sides of the matrix to hold 
it in position, and clamps for finally locking the 
halves of the mould together before it should be 
stcod on end to be filled. Two men were required 
to insert and position the matrix, and put the mould 
together, and likewise to take it apart after its 
contents had cooled, and removed the cast and 
matrix. Another man was required to cut off the 
riser, a fourth to shave the plate, a fifth and a sixth 
to “finish ” it, and still another man to dip it.’ The 
rapidity with which such a crew could work, with a 


(To h 


single casting mould, was at the rate of a plate in 
every minute and a half. Thus in order to produce 
ten plates from a matrix, or enough to supply five 
quadruple presses with the plates required to enable 
them to print a single page, from fifteen to twenty 
minutes were consumed. If, in an office having five 
such presses, an eight-paged paper was to be run, 
eighty plates had to be made, the casting and finish- 
ing of which consumed nearly two hours if but one 
casting box were used, or half the time if two, as 
was the custom, were employed. 

As the circulations and bulk of newspapers in- 
creased, sixty unit printing mechanicisms, each re- 
quiring perhaps sixteen printing plates, ceased to be 
a rarity, and the pressure of plate-making became 
intolerable in the offices of the large metropolitan 
journals. Nevertheless, up to the close of the last 
decade of the last century, the process of stereo- 
typing was carried on in the primitive manner 
described, and entailed the performance of hard 
manual labour under injurious conditions of tempera- 
ture and haste. 


continued.) 


German Methods of Moulding for Cast-Iron Pipes. 


In a recent issue of ‘‘Stahl and Eisen” there appears 
an article by Gustav Simon, on “ The Manufacture 
of Cast-Iron Pipes,” wherein the author points out 
that cast-iron pipes have not only to withstand in- 
ternal pressure, but shock (both internal and 
external), and the action of the material in which the 
pipes are laid. The article proceeds to describe 


also 





a 











Fic. 


1.—Woop & Co.’s METHOD or 
MOULDING CaAst-IRON PIPEs. 


several German methods of pipe moulding, and also 
the system of Messrs. R. D. Wood & Company, Phila- 
delphia, which is particularly adopted to the smaller 
diameters. An abstract of the descriptions by * The 
lroun Age” contains the following particulars: 
Regarding Messrs. Wood & Company's system, 
lig 1 shows the moulds made in couples. The opera- 





tion of drawing accomplishes the ramming. The pat- 
tern for the outer surface of the socket is pressed into 
the moulding sand, and the pattern—the plunger 

for the outer surface of the body of the pipe is set 
just to the top of the socket pattern and then drawn 
through the sand, compressing it properly. The 
upper portion of the plunger being smaller in dia- 
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kias. 2 & 3.—GERMAN METAOD OF MOULDING 


PIPES, 


meter and having a conical portion between it and 
the pattern part, when the plunger is drawn upward 
by hydraulic means the above-mentioned compression 
takes place. The illustration shows the construction 
of the pipe moulding machine. In operating th‘s 
machine, the pipe flask is placed on the flask contain- 
ing the socket pattern and connected with it. Loose 
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sand is now dropped into the flask. The valve being 
opened, the plunger rises to the distance of the lock 
nuts, which is just the height of the socket. The 
socket pattern is thus taken upward and pressed into 
the pipe flask. At the same time the plunger is 
pulled upward completing the mould. The plunger is 
now lowered and with it goes the socket pattern. It 
may be mentioned that the conical and lower portion 
of the plunger is a steel casting, as the wear is 
naturally very severe. 


The German Method. 
The German method of moulding is shown in Figs. 2, 
3 and 4. The apparatus consists of a flask with 


centering device attached, a socket pattern, the pipe 
pattern proper, the socket core and the pipe core. 
The flask is of cast iron parted longitudinally and 
It is also parted transversely 
Thus in 


machined at the joints. 


in several places. case of accident it 1s 
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Fic. 4.—PirE FLASK WITH 
SPECIAL LOCKING DEVICE. 


cheaper to replace a broken sect:on ; odd lengths of 
pipe can be made, and it is possible to cast the 
socket upward if so desired. The wedging of the 
flask parts is shown in Fig. 4, which is an Improve- 
ment on the usual methods illustrated in Figs. 5 
and 6, and much to be preferred from the practical 
standpoint. a e : 

One half of the flask is fastened to suitable sup- 
ports; the other is intended to be movable, for 
directly after casting the connection must be loosened 
to avoid casting strains in the pipe. The flask should 
be heavy enough and provided with ribs, as well as 
perforations to facilitate the escape of gases. The 
illustrations show the method of closing the bottom 
of the flask and the centering device giving the best 
results. It is needless to say that the flasks must be 
placed vertical and fastened securely during the 





Fics. 5 AND 6.—FLASK 
LOCKED BY WEDGES. 
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ramming operation. The pipe pattern is of cast iron, 
carefully turned where the guides are touched as well 
as the sand. The socket pattern is first put up into 
the carefully closed flask, and fitted exactly into the 
centering flange. If this is not done, or the flange is 
loose, bad pipes will result. The pipe pattern is now 
placed on the socket pattern, and must fit squarely. 
A guide at the top is seldom required, as with proper 
care in ramming this is not necessary. After the 
flask is rammed up, the pattern is withdrawn, this 
requiring considerable power. To ease this up, the 
pattern is often made a trifle smaller in diameter at 
the bottom, or else, particularly in small pipes, a 
steel ring is shrunk on the bottom of the pattern and 
turned up conically, so that in drawing up the 
pattern a compression is exerted on the sand. The 
outer diameter of this ring will then give the proper 
size of the pipe. 

After the moulds are blackened, the flasks are 
placed in the oven for drying. Drying with hot air 
is better than with the ordinary coke firing, having 
the advantage of a cleaner foundry, and is to be pre- 
ferred even to drying by the use of gas. With hot 
air the drying can be done just where wanted and 
to the extent desired, which is not the case when an 
oven is used. 

The preparation of the cores is the work of a 
special department. Where the pipe is cast socket 
downward, the core consists of two parts. The pipe 
core proper is placed on the socket core, the centering 
arrangement shown in the illustration serving this 
purpose also. Figs. 7 and 8 show the method of 
making the socket cores. For the smaller ones a cast- 
iron corebox in two parts is placed on the socket 
patterns. The large socket cores are swept up in 
loam, as shown. The pipe core proper is generally 
Only in some of the Swiss pipe 


swept upon arbors. 














Fics. 7 AND 8.—METHOD OF MAKING 


SOCKET CORES. 


foundries is ramming up with sand resorted to. The 
arbors are of cast iron, well supplied with perfora- 
tions for venting. 

Of late it has become the custom to pour pipes with 
direct metah, or rather a mixture of cupola iron and 
metal direct from the blast furnace. Usually direct 
metal with a relatively higher silicon content than 
the cupola metal is used, as this iron will hold its 
heat longer—a necessary procedure where the distance 
and the quantity taken to the foundry are great. 

Dumping the flasks is an important item. In well 
designed foundries the same flask is used eight and 
sometimes ten times during a double turn. Attention 
is necessary so that the pipes may not be taken out 
too fast, for often very small things are the cause of 
unnecessary losses. The usual finishing operations 
are then carried out. 
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Foundry Management in Relation to Metal 
Stocks and Waste in Melting. 


(Nore. 


The Editor has arranged for questions arising out of this article to be dealt wita by the author, who wiil 
be pleased to assist any readers who require further information on the subject of metal stocks. 


Queries should 


be addressed to the Editor of The Foundry Trade Journal, as early as possible, if replies are desired in the next issue.) 


Accurate information relating to the stocks of 
metal of different qualities on hand at any time, 
and the weights of metal melted every week o1 
month, is necessary to the ironfounder who desires 
to manage his foundry on the economical 
lines. On account of the great weight and bulk oi 
metal used, special methods are necessary in orde! 
to obtain this information. 

Unless a system providing reliable figures is in 
operation, the taking down of metal stocks on hand 
at the end of the financial year is generally an un 
certain and unsatisfactory operation. It is not 
practicable to weigh the stocks on hand, and it thus 
becomes necessary to estimate weights accord'ng vo 
the bulk. In the case of pig-iron a reasonable esti- 
mate can usually be made by counting the number 
of pigs and then averaging the weights of a small 
quantity, thus arriving at the weight of the whole 
by calculation. This method is open to objection, 
as the weights often vary considerably, according 
to the place of purchase of the pig-iron. 

In the case of scrap iron this method is impossible, 
and estimating by inspection is liable to lead to 
serious discrepancies, especially in the case of large 
scrap in bulk, for the heaps may contain big spaces 
unless the scrap has been specially packed, which 
is unlikely. If there is a large stock on hand an 
error of several hundred tons may easily be made. 

The up-to-date manufacturer is not content to 
wait until the end of the year to know how he 
stands; he wishes to know at frequent intervals— 
often monthly—and for this purpose it becomes 
necessary to know the quantity and value of metal 
stocks on hand. The information is required when 
buying orders are being placed. It is also neces 
sary in order to keep a check on the wastage in 
melting and for the purpose of ascertaining that 
all metal purchased is duly accounted for. In the 
case of large castings, when the whole of a cupola 
charge is run off into one mould it is sometimes 
possible to trace definite quantities of metal in the 
different qualities, direct to a 
case of smaller castings this is not feasible. 

The ideal method of ascertaining the weight of 
pig-iron, scrap iron and ore used is to weigh each 
bogie or truck load, as it ‘is loaded ready for use 
at the cupola; and for this purpose an automati: 
self-recording weighing machine should be installed 
either at the loading point or at the cupola mouth, 
each bogie load being run over the machine plat 
form. The scrap must be loaded separately from 
the pig-iron unless two weighings are made of each 
bogie, one of the pig-iron and another when the 
scrap has been added, but this complicates the 
weighing records, and for that reason is not recom 
mended. The daily weights are totalled from the 
machine records and the figures summarised weekly. 
In practice this method is open to several important 


most 


casting, but in the 


objections. The weighing machines are liable to 
get out of order, as sand and loam penetrate into 
the mechanism, and also the records of the dif- 
ferent qualities of metal may be mixed in the pro- 
cess of weighing. 

The weighing of each bogie causes a slight delay 
which may lead to complications with the metal 
breakers and loaders, who are usually paid on the 
tonnage of metal melted. 

A method which is not open to these objections 
and which will, in most give the results de- 
sired, is to weigh the metal for current use in bulk 
and to rearrange and subdivide the stocks on hand. 
It is assumed that the information desired is as 
follows :—(1) The monthly consumption in the 
different qual:ties; (2) The stock on hand at the end 
of each month. 

In order to obtain this information, the stock of 
metal in each quality should be divided into :—(1) 
Reserve stock. (2) Stock for current use. 

The reserve or emergency steck should be stored in 
a convenient part of the foundry yard within reason- 
able distance of the cupolas, and the stock for cur- 
rent use should be placed as near the cupolas as 
possible, in order to save haulage. Arrangements 


cases, 


should be made to divide the stock for current use 
into two—or if sufficient space is available into 
three—sections, one for the first month’s supply and 


the other for the second month’s supply. To com- 
mence the system a quantity of metal which it is 
estimated will be sufficient to supply the require 
ments for two or three weeks should be transferred 
from the general stock to the first month’s supply, 
the metal so transferred being weighed in bulk in 
trucks and the weight recorded. 

As fresh supplies are delivered at the works, each 
lot should be added to the first, second, or third 
month’s supply, according as it is thought the 


metal will be required for use. Thus if the con- 
tracts on hand show that 500 tons of metal will be 
required for melting in the first month, 800 the 
second month, and 700 the third month, having 


transferred the necessary quantities from the general 
ck to the first month’s supply to commence the 
system, any deliveries during that month should be 
added until the total, including the amount trans- 
ferred, reaches 500 tons. Any further deliveries 
during that month should be put down for the second 
month’s supply up to 800 tons, the balance of de- 
liveries, if any, being put down for the third 
month’s supply. 

The deliveries will be weighed on receipt in the 
usual way, and the weights and details recorded 
under the supervision of the yard foreman, who will 
hand the particulars on to the office with a note 
specifying where each lot had been deposited. 

Once the system is commenced this separation 
into lots will entail no extra weighing or handling, 
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and when the metal is required for melting it will 
be broken and loaded into bogies on the spot in 
the usual way. If any stock remains over from a 
month’s supply, the quantity will usually be small, 
and the weight can be estimated, and the metal 
used as part of the next month’s supply, a record 
of the same being handed into the office. If the 
supply for a month is found to be insufficient, then 
a quantity can be transferred from the next 
month’s supply, or additional deliveries arriving 
near the mouth-end be put down. Under ordinary 
circumstances these transfers of stock will not 
amount to much, as the foundry output can be 
gauged from the record of contracts on hand for 
completion during the period. “ Fettlings ” and 
defective castings broken up and remelted need 
not be recorded in these figures so long as the re- 
melting takes place during the current month. 

By this means the counting-house will obtain an 
accurate record of all metal of different qualities 
loaded into the cupolas during each month, and this 
record can be used for the following purposes : 

(1) To check the consumption of metal with the 
output of castings. 

(2) To ascertain the percentage ofwaste in melting. 

(3) To prevent leakage. 

(4) To ascertain the actual stock. on hand at the 
end of each month. 

Checking Consumption with Output and Ascer- 
taining Percentage of Waste.—This can be done by 
comparing the total weight of metal melted with 
the total tonnage cast, as shown by the Tonnage 
Production Book, care being taken that all east 
ings on hand are weighed up and recorded in the 
Production Book onthe last day of each month. The 
shortage in weight represents the waste in melting. 


Leakage.—If there is any shontage, then the 
matter must be investigated and steps taken to 
prevent a _ recurrence. li fettlings or defective 


castings during the month have not heen remelted 
the weights must be taken into account and ear- 
ried forward to the month in which such metal is 
used. 

Ascertaining Stock on Hand.-The purchases dur- 
ing the month will be recorded in the Purchase 
Journal and charged in a special book to the proper 
month’s supply in accordance with the yard fore 
man’s records. Transfers will be recorded in the 
same way, and the balance shown on the record of 
the current month’s supply will give details of the 
metal melted. The actual weights of metal in the 
second and third month’s supplies will be shown in 
the same book, and an account of the reserve stock 
chould aleo be kept therein. 

A monthly account can then be constructed 
follows :— 


Pig-iron. 





ES | ot | wad | Ore 
De | ad | oud 
—G ~~ 
Fir, | Borns 
Debit — Tons. Tons. Tons. T, 
To stock at annual stock-taking date, ne. one. 
say Dec. 3ist . ‘ 1,000 1 w 100 
To purchases in January ; O) 200) 100 
1,500 300 150 100. 
Credit : : 
By Metal melted during January 260 150 60 9) 
By Stock “f 
February supply... en ae P 250 50 40 
March supply a ee i - 
Balance being Reserve Stock ... e 999 100 50 80 








1,500 300 150 1%) 
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The office records for the three months’ of sup- 

plies will appear as follows : 
Pig-iron 
sc. + | Ore. 
6a | com 
Firm | Com 
January Supply— Tons. Tons./Tons.| Tons, 
Purchase- ° 250 150 60 — 
Transfer from Reserve Stock Ww 20 
Balance metal melted 200 150 60 20 
February Supply— ; 
Purchases, January 25) ) 40 
: February 180 »~) 
430 250 0 
Transfer to March supply 20 
Balance metal melted 10 = (250 40 
March Supply 
Purchases, February 300100 
Transfer from February supply 2 
Purchases, March _ 
Reserve stock : 
Balance Ist January 1000 100 50 100 
Transfer to January supply 10 20 
Balance January 3lst ... gu 100 ft) 80 
Janu iy preake tian Sigures, 
Tons, Tons. 
Total weight of metal melted ; ivu = 
Castings produced as per foundry production 

book ox 490 
Defective casting to be remelted in February 80 
Balance waste , a : 10 

190 490 
Waste—10 tons on 490 tons melted 2.04 per cent, 

The figures obtained from these accounts should 
he nserted in the mont hily budget pre pared for use 
of the management. It will be a simple matter to 
prepare monthly cost accounts showing the gross 
profit on the output by adding the amount pad 
out for wages to the cost of the metal melted and 
other cupola charges, and deducting the total of 


these figures from the sale value of 
made, thus : 


Sales for month as per day book 


Deduct cost of metal melted £ 
: wages oe & 
moulding materials & 

aS coke usec £ 

- other cupola materials 4 


Balance, gross profit 


the cast ings 


When castings are made for stock or for foundry 
use the system can be modified in order to bring 
these into account The weights of coke used should 
be recorded monthly, and the quantity of coke used 
pre 
vent waste and to check the melting power of th 


per ton of metal melted recorded in order 


lo 


e 


coke brought from time to time. The method here 
described will, if put into practice with such modifi- 


cations as may be found neessary to meet 
ditions, give information of considerable 


the management and lead to economic 


local con 
value 
working. 


Lo 


The stock figures will prove useful at the year-end, 


and accurate information will be available 


balance-sheet purposes. The monthly |} 


yudget 


c2 


for 
men- 
tioned will, if properly drawn up, contain a review 
of all the transactions (in totals) for the month as 
well as an approximate statement as to the financial 
posit‘on of the business each month-end. 
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Segregation Phenomena in Steel Castings.’ 


By S. S. Knight. 


In steel which has undergone work the observation 
of segregation phenomena could not possibly give as 
satisfactory results as in ingots or castings which have 
had no work done upon them, because the soaking, 
rolling, or hammering all tend more or less to counter- 
act the effect of segregation, both mechanically and 
chemically. The steel which is cast in sand moulds 
has long been looked upon as more or less of an un- 
certainty for the purpose for which it is intended, un- 
less very large factors of safety are allowed, because 
it is almost impossible to get castings which are homo- 
geneous. This lack of homogeneity comes about 
primarily from the occlusion of certain gases or 
foreign substances, such as dirt or slag, in the material 
itself while in a semi-molten or plastic condition, as 
well as from segregation. 


Basic Open- Hearth Practice. 

The “killing ”’ of steel, as it is popularly termed, 
is unquestionably one of the hardest things to accom- 
plish satisfactorily in the steel foundry. If basic prac- 
tice is being used the fact that you have covering the 
molten metal in the ladle a slag which is hungry for 
ull acid torming elements, means that it is beyond 
human possibility, as far as is now known, to keep 
your steel during pouring of the same chemical com- 
position. The writer has seen many basic heats, run- 
ning from 50 to 100 tons, poured from a single ladle, 
where the silicon content varied 400 to 500 per cent. 
in samples taken from the first and the last of the 
pouring, and yet the total amount of time consumed 
in the operation was less than half an hour. In some 
casting plants the metal is tapped into a receiving 
ladle mounted upon trunnions, and the basic slag 
skimmed and thus largely disposed of before being 
poured into the crane ladle from which it is teemed 
into the moulds. This partly obviates the difficulties 
encountered from the basic slag, but tends to cool off 
the metal in the ladle. The Talbot process or any of 
its analogues, which does all of the refining in the 
basic furnace and then allows the molten surface to be 
transferred to the acid furnace, to be there held so 
that the majority of the gases may escape from the 
hath before having the additions made, is probably the 
best approach to perfect practice which the open- 
hearth industry will be able to develop, as applicable 
to large quantities of metal. Even this, while not as 
expensive as the after treatment in an electric fur- 
nace, as is now being done in some four or five plants 
in the United States, is still too costly for the ordinary 
purchaser of steel castings. The reducing atmosphere 
of the electric furnace, as well as the tremendous 
agitation of the bath caused by the passing of current 
through it, in all of the resistance types, necessarily 
tends to produce a steel of great purity if the addi- 
tions are properly made. 


Acid Open-Hearth Practice. 

In the acid practice the absolute inability to lower 
the sulphur and phosphorus content necessitates the 
use of high-grade material for which, of course, manu- 
facturers have to pay a premium. On the other hand, 


_*Abstract of a Paper read at the meeting of the Philadelphia 
Foundryman’'s Association, March 2, 1910. 


acid steel, if properly made, should leave the furnace 
hearth almost free from absorbed gases, and before 
the pouring commences should be thoroughly killed 
and capable of producing castings free from blowholes 
which would arise from the composition of the steel 
itself. Probably a great deal of the trouble producers 
of steel castings have who use the acid process is due 
to the fact that the additions made in the furnace or 
ladle are not of the right composition, or are not 
properly made, and such expedients as aluminium 
shot for use in the heads and gates are of very little 
value. There should be no call for their use, since 
when the necessity for them arises it simply means 
that the practice in some previous operation has been 
lamentably bad. 


The Converter. 


Now in Bessemer practice the steel is poured at a 
much higher temperature, and as a result piping is 
aggravated and shrink holes and check cracks "are 
more likely to occur. The additicns, however, are 
very much more apt to be taken up by the mass of 
metal and thoroughly disseminated through it, owing 
to the fact that the temperature of the bath is higher 
and that the material has been in such a state of 
tremendous agitation. The heavy losses experienced, 
however, by the ordinary manufacturer making cast- 
ings by the Bessemer process are such that the 
majority of the people who attempt to do this com- 
mercially are usually disappointed in the results which 
they get im a financial way. The low cost of installa- 
tion and the facility with which this method adapts 
itself to intermittent production make it seem very 
desirable to the uninitiated; but as a general thing 
experience seems to be telling producers of steel cast- 
ings that Bessemer plants are operated to the best 
advantage when they are maintained as auxiliaries to 
large open-hearth establishments, where work of the 
most desirable character for this 


be 
furnished them. 


process can 


Crucible Steel Castings. 


In the crucible steel industry the possibility of steel 
being properly killed is probably less than in any of 
the processes above described. Unfortunatey, the 
best result with this process, when graphite or black 
lead crucibles are used, cannot be as good as that of 
the acid, Bessemer, or open-hearth processes de- 
scribed, owing to the fact that if the steel is held in 
the crucibles after the additions are made a_ suffi- 
cient length of time for the bath to be properly killed, 
the life of the crucible is so reduced that production 
becomes very expensive. 

Probably of all the steel cast in America to-day 
crucible steel, as it is made and sold in the shape 
of castings upon the open market, is by far the least 
homogeneous. 

Now leaving out of cons:deration all causes of the 
lack of homogeneity other than segregation we find 
that five elements are most vitally concerned in this 
phenomenon; sulphur, phosphorus, manganese, car 
bon, and copper, and all are subject to great segrega- 
tion in bodies of steel when cooling. 
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Segregation. 

Fig. 1 shows an ingot weighing approximately 
22,000 Ibs., and serves well to illustrate several points 
not heretofore very clearly explained. This ingot 
was drilled at the gate G, where the metal practically 
set as soon as the pouring operation was completed, 
and where no chance for segregation occurred ; it was 
also drilled at the points A, B, C, and D, these places 
being located at the centre, and 2, 7, and 11 in. off 
centre respectively. The transverse plane from which 
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Fic. 1.—SEGREGATION IN COLD 
POURED INGOT. 


these drillings were taken was at the extreme upper 
part of the solid portion of this ingot, the piping 
taking up all of the part beyond this and the head. 
Other than this piping there was no evidence of lack 
of mechanical homogeneity in this material. The 
ingot was poured on end and in the ladle was added 
all of the steel plate, amounting to about 12 per cent. 
of the total weight of the bath, which the molten 
metal would take up, this plate being added at the 
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Fic. 2.—SEGREGATION IN HoT 
POURED INGOT. 


time the metal was tapped from the furnace. In 
making these ingots no effort was made in any way 
to retard or diminish the shrinkage of the steel or 
the segregation of the elements mentioned. The piped 
portion of this ingot amounted to 17] per cent. of its 
total weight. ; 

Fig. 2 represents another ingot made in the same 
way, but which was poured just as hot as it was 
possible to get the material in an acid furnace. It will 


be noted that the piping extends in the case of the 
cold poured ingot in Fig. 1 through just 163 per cent. 
of 1is total length; in the hot poured ingot it extends 
through 36) per cent. of its total length. The piped 
portion of the latter ingot was 27} per cent. of its 
total weight. Inasmuch as both of these were cast 
in absolutely dry moulds this seems to show conclu- 
sively that the colder the metal can be poured into 
any casting the less piping and shrinkage there will 
be when the metal sets. Now, by looking at the 
analyses of the drillings which came from this hot 
poured ingot, the location of each sample correspond- 
ing to that indicated above for the cold poured ingot, 
it will at once be noticed that the hotter the material 
is at the time the casting is poured the less the ten- 
dency to segregation. For instance, in these two 
ingots the tendency to segregate was identically the 
same as far as the silicon was concerned, or 324 per 
cent. In the cold poured ingot the segregation in sul- 
phur amounted to over 208 per cent., in phosphorus to 
340 per cent., in manganese to 21} per cent., in carbon 
to 138 per cent., and in copper to 108 per cent. In the 
hot poured ingot the segregation in sulphur amounted 
to 183 per cent., in phosphorus to 193 per cent., in 
manganese to 49; per cent., in carbon to 148 per cent., 
and in copper to 215 per cent. By comparing these 
figures it seems reasonably certain that as far as the 
silicon and carbon are concerned the segregation is 
not much affected by the temperature at which the 
metal is poured. The sulphur and phosphorus would 
seem to segregate much more in metal which is poured 
cold than in metal poured at a higher temperature, 
while the tendency to segregation in manganese is 
directly the opposite. In copper, however, it would 
seem that the metal poured hot shows a far greater 
segregation than the metal poured cold. 


Deductions. 

In the first place, the slow and gradual cooling 
which is supposed to prevent segregation does so with 
only certain elements; at least, this is the deduction 
which would necessarily follow from the figures given 
above. In the next place the keeping of a perfect heat 
condition in the fluid or semi-fluid metal would pro- 
bably tend to eliminate a large proportion of the segre- 
gated impurities, provided the temperature of the 
upper part could be so regulated that the extreme 
upper surface was the last to cool or set; in other 
words, thal the cooling would take place, starting at 
the bottom and slowly rising to the top and in a 
regular manner. How this is to be accomplished we 
certainly cannot form any idea. It would seem in any 
ordinary casting that probably the greatest cause for 
segregation would be the throwing of the impurities 
toward the centre as the material sets. In the ordi- 
nary casting the probability is that in a very large 
percentage of cases the whole casting sets at almost 
the same time, and consequently the material is fairly 
homogeneous from a mechanical standpoint. Of course, 
large die blocks, forging ingots and pieces of such 
nature would be exceptions to this rule. 

By looking at the analyses of the drillings taken 
from the several points it will be noticed that sulphur, 
phosphorus, and copper show the greatest tendency 
toward segregation. In the case of sulphur the writer 
is almost positive that all of this element which occurs 
in steel is in the form of iron sulphide of the chemical 
composition FeS. In cast iron he believes that a por- 
tion of the sulphur is in the form of FeS,, and this is 
true with all forms of iron in which the amount of 
graphite or free carbon exists to any appreciable ex- 
tent. This assumption is based upon the fact that in 
order to get the maximum amount of sulphur by the 
evolution method out of pig-iron or cast iron it is 
necessary to roast the sample. Now, this roasting is 
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of no avail in the ordinary carbon steels, as far as the 
writer knows, and he has never been able to get higher 
results by the use of this method or that class of 
material. 


Segregation of the Different Elements. 

In cast iron the writer was never able to isolate the 
sulphides metallographically. It is further his belief 
that in all steels the sulphur tends to segregate, and 
these segregations are one of the most fruitful causes 
of failure known to the steel industry. It would con- 
sequently seem a very wise provision on the part of 
the American Society for Testing Materials in limit- 
ing the sulphur content to a maximum of 0.050 per 
cent. 

In regard to the segregation of phosphorus in iron 
the writer is of the opinion that there exists in all 


carbon steels the possibility of the occurrence ot three 
distinct and separate phosphorus 
first of these was shown in a very high phosphorus 
steel, the analysis showing 0.170 per cent. sulphur and 
This material has no car- 


compounds. The 


11.08 per cent. phosphorus. 
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Manganese seems to possess the power to combine 
with sulphur at the high temperature of molten steel, 
or anything above 1,200 degrees C., and to form a very 
light slag which is immediately thrown to the surface. 
Instances are on record of material with as high as 
100 per cent. sulphur losing 75 per cent. of its sul- 
phur content at once upon the addition of 2 per cent. 
of high-grade ferro-manganese stirred into the mixture 
in the form of a powder. 

In regard to the silicon content in iron and steel, so 
far the writer has been unable to isolate, either metal- 
lographically or chemically, any silicon iron com- 
pound. Its small percentage of segregation naturally 
leads us to believe that if the solid solution theory 
could be applied anywhere it would be more applicable 
to silicon than to any of the other elements. 

The investigation of the segregation of the metal- 
loids in carbon steels is certainly one of the most fruit- 
ful fields of research open to-day in the metallurgical 
world. The investigation of such phenomena as 
fatigue will also bring forth results of the most prac- 
tical nature. From what work the writer has done 
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Fic. 1.—VIEW OF OPEN-HEARTH FURNACE & FouNDRY ; Messrs. JAMES LuMB & Sons, LIMITED. 


bon, manginese, silicon, or copper in it. The peculiar 
crystals seemed to be monoclinic, and their arrange- 
ment was characteristic of this compound of phos- 
phorus and iron. From experiments the writer has 
made he believes that the formula for this phosphide 
is represented by the symbol Fe,P,. The crystals were 
very soft, and they crumbled readily and broke in 
almost any direction. Practically all of them showed 
signs of cleavage transversely, such cleaving planes 
usually being separated four or five times the diameter 
of the crystals. This peculiar style of arrangement 
tends more to structural weakness than probably any 
other which could be shown. Another phosphide of 
iron was shown from a lower phosphorus steel, where 
there was no carbon, silicon, or manganese present 
The sulphur was 0.128 per cent. and the phosphorus 
was 9.600 per cent. The crystals were fairly hard and 
did not easily crush. The writer believes this material 
to have formula FeP, although some of his experi- 
ments led him to believe that the phosphorus content 
would be sometimes much less than that shown by the 
above formula. 


individually he is led to believe, on account of the 
inability of any one to isolate the compounds of 
phosphorus, sulphur, silicon, and copper, when these 
elements exist in percentages of less than those speci- 
fied by the American Society for Testing Materials, 
that it seems only probable that perhaps something 
similar to what is known as solid solution may occur 
under these circumstances. However, this would be 
very hard vo prove. inasmuch as it would be almost 
impossible to find these compounds even if they did 
xist in steels which contained thom in small quantities. 
The carbon iron compounds are already thoroughly 
isolated metallographicaily, and a good deal is known 
about them chemically. 

In conclusion, too much stress cannot be laid upon 
the importance of a thorough investigation of this 
subject by a number of independent workers, so that 
the results obtained may be properly tabulated and in- 
ferences drawn, which will be much more comprehen- 
sive and correct than are now possible, owing \to the 
small amount of information available at the present 
time. 











THE FOUNDRY 


A Yorkshire Steel Foundry. 


At the works of Messrs. James Lumb & Sons, 
Limited, Elland. there is a somewhat interesting 
steel foundry—illustrated in the annexed photo- 
graphic views—the furnace in which is of the Siemens 
open-hearth type, having a melting capacity of 6 
tons. It has three charging doors, and two pairs of 
reversible air and gas regenerators. The lining is of 
the acid type, and it is a frequent occurrence for as 
many as three casts a day to be taken from the fur- 
nace. The heating agent is gas, generated from a 
gas producer by Mes:rs. Smith, Wincott & Com- 
pany, of Glasgow. The gas is also utilised for heating 
an annealing furnace, capab'e of holding castings of 
vear wheels up to 15 ft. diameter, and also for heat- 
ing a 9-ton and 5-ton ladle. These ladles have swan- 
neck-d stoppers for pouring the metal into the dif- 
ferent moulds, and they are handled by a 15-ton 
travell ng crane. which travels the full length of the 
foundry. The steel made in the furnace is used for 
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tions, to turn up the core-stick, brad it to a board 
which has the layout on, and after placing it in an 
open-top box, to pour the plaster and so get the box 
complete, unless there are loose pieces to be after- 
wards added. Just contemplate the difference be- 
tween this methed and laying the job out on wood; 
often we must make right and left halves, and then 


gouge it out to templets.’’ 


But where this plaster method is especially advan- 
tageous is in making experimental castings for very 
crooked work, such as intake and exhaust pipes for 
automobiles. For ordinary corebox work in plaster 
the writer recommends making a layout on a board 
which has been planed true and has one edge trued 
up for gauging and squaring from, the core-sticks 
being then fastened on with brads and the necessary 
fillets and corners made with wax. The board and 
core-sticks then should be given a light coat of 
melted tallow with a fine soft brush. Make the en- 
closing box with gouge cuts in the sides to prevent 
the plaster from slipping out when the corebox is 
rapped (more often it is pounded) by the core- 





Fic. 2.—ANOTHER VIEW OF STEEL FOUNDRY 


different castings, such as boiler mountings, hydraulic 
cylinders, and various types of gearing. 

In the foundry there are four gear-wheel moulding 
machines, capable of moulding either spur, bevelled, 
double-helical, or skew gear, from 3 in. to 15 ft. dia 
meter. The works’ plant includes a!so a very well- 
equipped fitting and turning shop, for the finishing 
of all kinds of castings. The whole plant is driven 
by a 150-h.p. Corliss-valved engine. 








Plaster-of-Paris in the Pattern 
Shop. 


On the subject of the use of plaster of Paris for 
patternwork, Mr. E. I. Chase, writing in “ Cast- 
ings."’ says, “Many patternmakers do not use 
plaster where it would be of specia] advantage, as 
on experimental and hurry-up jobs where the main 
object is to get a few castings very quickly. It is 
so much easier, quicker, and surer in making a core- 
box, especially one consisting mostly of round sec- 


; Messrs. JAMES LUMB & Sons, LIMITED. 


maker. All is now ready for the pouring of the 
plaster. When mixing the plaster, take the proper 
quantity of water—this is something that must be 
guessed at, according to the cubical contents of en- 
closing box—-and stir the plaster in, being careful to 
avoid lumps. Mix quickly, and pour with it about 
the consistency of thick cream. This plaster should 
set in from 20 to 30 minutes. Some patternmakers 
use salt, borax, silicate of soda, and other chemicals 
to quicken or harden the setting, but the writer 
thinks these are of doubtful advantage. If the 
plaster is poured quite thin, it takes longer to set, 


but is much harder than if poured very thick. Also, 
when pouring quite thin there is not the liability 
of air bubbles remaining next to the work. As soon 


as it is poured, the box should be lightly rapped to 
jar loose these air bubbles and cause them to rise. 
The proper time to rap and draw off the bottom 
board and core-stick is when the plaster feels quite 
warm to the hand. Then it is expanded, and will 
loosen from the core-stick more easily than if left 
till it grows colder, as then it will contract and 
pinch on to the core-stick. 
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A Spark Arrester for Cupolas. 


The spark arrester shown in the accompanying 
illustrations is applicable to single, double, or multiple 
cupolas. The principle upon which the invention is 
based is the controlling of the direction of the sparks 
and gases, the sparks being compelled to pass by the 
gas outlet on the top of the arrester, while the gases 
issue therefrom. This is effected by the use of a baffle 
plate at the side of the gas outlet, the sparks being 
sent down the unworked or idle cupola in 
where an arrester is fitted to two or more cupolas, 
and down a chute or other receptacle where the 
arrester is fitted to a single cupola. 

The efficiency of this arrester, which is manufac- 
tured by Messrs. Samuel Osborn & Company, Limited, 
Sheffield, who hold the patent, depends upon the fact 
that it is so designed that the baffle plate in the arch 
is removed from the cutting action of the flame, and 
does not suffer in any way. In high-pressure cupolas 


cases 
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Overhead Tramrails in the Foundry. 


By A. W. Moyer 

Planning an efficient and economical method of 
transportation of the many commodities used in a 
foundry is a question which is receiving more and 
more careful consideration each year. The most effi- 
cient method thus far brought to the attention of 
foundrymen is a_ well planned and well installed 
system of overhead tramrail. We will start at the 
rail itself. A standard section steel I beam in good 
straight long lengths makes the best possible rail. 
The section is sufficiently strong for the hangers to 
be placed as far apart as twenty feet and for a ton 
load to be carried. This form of rail cleans itself 
of the foundry dust, and permits the use of trolley 
wheels of large diameter. At the joints the rails 
are secured by heavy splice plates on the top and one 
on the bottom. The joints are close fitting. The 
trolley passes them with no jar or jump. 

The method of supporting the rails is of import- 











Fic. 1.—SHOWING OSBORN’s SPARK ARRESTER FITTED TO TWO CUPOLAS. 


where the heat is very great, this is a very important 
feature. The arrester requires no attention, as it is 
lined with brickwork and does not become deformed 
by reason of the heat. It is self-cleaning, and no 
water-cooling whatsoever is required. In one instance 
where arresters of the drum type were fitted to 
cupolas, but were giving constant trouble due to the 
baffle on the top getting destroyed through the heat, 
the double arrester described herewith was fitted to 
the two cupolas with quite satisfactory results, the 
amount of sparks collected down the unworked cupola 
amounting to nearly a cart load per week. The 
cupolas referred to were working at a high pressure, 
about 1} Ibs. per square inch, 

Fig. 1 shows the arrester fitted to two cupolas, the 
drum portion of the old arresters being shown still in 
position. The diagrams, Figs. 2, 3, and 4, show re- 
spectively Osborn’s arrester fitted to one, two, and 
three cupolas. 


ance as the rail must be hung from the roof timbers 
or trusses. Steel forged hangers are either bolted 
or lag-screwed to the trusses if of wood, or clamped 
if of steel, at the rail. The most efficient method of 
attaching to the hangers is by means of a properly 
designed clamp. These clamps are steel forgings so 
arranged that they clamp the top flange of the I 
beam rail. It should be borne in mind that the 
cost of any tramrail system to the foundryman de- 
pends on not only the price the manufacturer charges 
for his system, but the cost of the erecting must be 
added. It has been found that clamp hangers cost 
less to erect than any other style built, in that there 
is presented the opportun‘ty of both a horizontal as 
well as a vertical adjustment. 

The trolley should have cast iron wheels, forged 
steel yokes, set on a forged bedplate, with a steel 


Abstract from a paper presented before the Philadelphia 
Foundrymen’s Association, 
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forged eve. The trolley swivels so as to easily turn 
curves of as small a radius as thirty inches, though 
a curve of four feet radius is the standard and is 
used whenever possible. The wheels have turned 
crown threads and rotate on turned steel axles set in 
roller bearings in a steel These trolleys for 
a ton load require but a thirty pound pull to oper- 
ate. No ol in the bearings should be used on ac- 


sleeve. 





Li 
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Fic. 2.—SPARK ARRESTER FITTED TO 
ONE CUPOLA, 


count of the foundry dust, but the bearings should 
be packed with Albany grease. 


Switches are made to connect with two or three 
rails. They are provided with safety stops which 
effectively close all ends of the rails and are 


operated by pendant handles. The only parts of the 
switch made of iron are the hand wheel and 
bearing wheels; rest are of steel forgings. 


cast 


the 


4 > Eecorne Leos | 
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hinged tongue up. A pull on the other hand chain 
throws the other hinged piece down and the crossing 
‘3 effected. Suitable guards working automatically 
are provided and effectually close all open rails, 


Turn-tables, connecting two, three or four rails, 
are a necessity in some installations, On this 


machine two heavy cast bearing plates are used. 
The lower one is bolted down to the top flanges of 





Fic. 3. -SpaArRK ARRESTER FITTED TO TWO 
CUPOLAS, 


the I-beam rail. The upper plate revolves on steel 
roller bearings. All open ends of the rails are 
guarded by steel forged angle guards which operate 
automatically. For foundry use these switches, 
turn-tables and cross-overs must be operated quickly, 
and must be absolutely safe. These machines are 
designed and built in a way which, for want of a 
better word, may be termed “ fool proof.”’ 





Fic. 4.—SPARK ARRESTER FITTED TO THREE CUPOLAS. 


Switches that have cast iron guards and hinges are 
to be avoided on account of the liability of breakage 
and consequent accident. 

It sometimes becomes necessary for two rails to 
cross at right angles. In such as case a “cross-over “ 
is used. A pull on the hand chain throws one 


The foregoing may be taken as a brief descrip- 
tion of the separate parts of a complete system. We 


come now to the proper layout for the average 
foundry. A ne of rail should extend down through 


the yard where pig, coke, and scrap are stored, and 
this line run on to the elevator where a short section 


D 
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of the rail is fastened to the elevator head, and a 
loop run around in front of the cupola door on the 
charging platform. By means of this lay-out loads 
of pig, coke, and scrap may be carried on the 
tramrail from the yard onto the elevator and off onto 
the charging platform. Coke can be charged from 
a skip travelling on the rail. It should be remem- 
bered that from 250 to 500 pounds of coke, 500 to 
1,000 pounds of scrap, and up to a ton of pig is 
carried by one man from the yard to the charging 
platform ‘and dumped into the door of the cupola. 

Too much attention cannot be given to the proper 
lay-out of the rails in front of the cupola so that 
the hot metal may be moved as quickly as possible 
without interruption. In some plants a single rail 
may be used, but in this case a full load cannot pass 
an empty coming toward the cupola, and the spout 
must be plugged after each ladle is filled. Differ- 
ent arrangements for cupola lay-outs are made to 
fit the local conditions. A single cupola with tilting 
spout may be fitted with a switch arrangement 
whereby the empty ladles approach the spout on 


the outside rails and when filled leave the spout 
on the straight or inside rails. 
The question is often asked as to what is the 


proper height to place a tramrail from the ground. 
Many different heights have been tried at various 
plants and with varying degrees of efficiency. It 
has been found that a distance of eight feet from 
the ground to the underside of the rail will enable 
a man to push a load of one ton with the least effort. 
In one case the rail was placed at a height of six 
teen feet, contrary to the advice of the manufac 
turer of the system, but it was found that two men 
were necessary to convey the ton loads. 

To save as much original cost as possible in the 
purchase of a tramrail system, the customer should 
do his own erecting. Many systems are sold at a 
considerable distance from the manufacturer's plant, 


and to do away with the railroad fare and high 
expenses of an erector it is necessary that the 


system be designed on simple lines, and that each 
piece be marked or numbered, and an erecting plan 
furnished with the consignment to show the 
tion of each piece of the system. 

We now come to a use for the 
saves a considerable sum of money. It is that of 
handling cores. A section of tramrail should be 
made to extend down in front of the core storage 
racks and by means of a switch connect to the main 
rail running the length of the foundry. On the rail 
is a rack hung on trolleys. These racks are filled 
in the core-room and then run out over the main 
system to the floors. Springs are placed between 
the trolleys and the racks so as to take up any 
possible jar. The most delicate cores are handled 
in this way without breakage. After the rack is 
filled it is shoved out to the floors, and the required 
quantity of cores distributed in turn to 
moulder. 

A considerable saving may be effected by running 
a spur of the tramrail out to the sand bins go that 
one man can bring in a bucket load of one thousand 
pounds of sand. Running this over the main system 
he can shovel out the necessary quantity of sand to 
the moulders as he passes along, or he can dump 
the whole load when it is needed. Thus a thousand 
pounds of sand are carried as against the two or 
three hundred pounds of a wheel-barrow load. 

The castings ready to be tumbled are loaded into 
dumping buckets, run into the rumbler room and 
dumped direct into the rumblers. A ton of cast- 
ings may thus be carried, though it has been found 
to be best practice to have the dump buckets the 
same capac'ty of the rumbler, or half the capacity, 


posi 


tramrail which 


each 
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so that it takes a certain number of 
to fill a specified number of rumblers. 

Probably one of the most important uses to which 
tramrails are put, is in the method of paying piece 
workers. Mistakes and disputes are entirely elimi- 
nated if the workman is paid by weight, which can 
be readily arrived at by a tramrail system which 
has installed at certain points tramrail scales. Let 
us assume that in the rumbling and grinding room 
a scale is placed, and when these two operations are 
finished the castings are weighed and the man who 
does the work is given a ticket with the weight 
and rate entered thereon. A duplicate of this 
ticket is turned into the time-keeper, who, after 
making the proper entry, passes it on to the cost- 
keeper. The scales conveniently record the exact 
weight of each operation. The scales are attached 
to a section of the rail which is so arranged that 
the load is weighed as it passes along. The neces- 
sity of lifting the load off the rail and onto a floor 
scale is entirely obviated. 


bucket loads 


The question of filling stock bins has been sue- 
cessfully answered by the tramrail. A balanced rack 
hung from a trolley will hold a number of easily 
handled boxes of uniform size loaded with castings 
ready to go to the bins. Care should be taken to 
arrange these boxes of a light enough capacity that 
a man can lift them off the balanced 
dump the box-full into any desired bin. 

In the making of soil-pipe many moulds are lost 


rack and 


by reason of the metal in the small hand ladles 
not being uniform in temperature when poured. 
The better way is to pour from the tramrail, and 


when this is done an oblong ladle is used having 
four spouts so that the metal as it enters the pipe 
is of absolutely the same temperature. After the 
pipes are rumbled they are hung on a rack and a 
ton at a time shoved out to the oven, which they 
enter at one end and come out at the other. From 
the time the metal leaves the cupola until the finished 
pipes are ready for the stock bins or shipment they 
are carried on tramrails at an immense saving in 
labour. 

There have been many arguments presented from 
time to time in favour of a flat rail tramrail. It 
may be said in favour of the flat rail that where 
hangers are short and suitable timbers can be found 
to which to fasten, a flat rail system is less expensive 
than an I-beam system. But it is necessary to have 
timbers every four feet, as there must for strength 
be a hanger every four feet, and this condition is so 
seldom met in a foundry as to practically throw a 


flat rail system out of consideration for foundry 
uses. 

For the brass foundry the tramrail is a cost re- 
ducing appliance, well worth cons‘deration. No 


method yet designed will take care of the carrying 
of molten metal quite as well as a tramrail. ~ 

As usually installed in a brass foundry 
sunken furnaces, a section of the rail extends 
directly over the furnaces; on this rail a trolley 
runs, from which hangs a quick-acting chain block. 
an air or an electric hoist. For foundries where 
oil burning furnaces are used, the rail extends near 
the spout or mouth of the furnace and the metal 
is poured direct into the crucibles, while 
tilting tongs suspended from the rail. 

After the crucibles are lifted from the sunken 
furnaces or poured from the oil furnace, as the 
case may be, they are moved along on the trolley 
to a point where the skimming process takes place. 
After being skimmed the crucible full of molten 
metal is run by one man direct to the moulding 
floors and the metal while still on the ra‘l is poured 
in the flasks, 


using 


held in 
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German Silver for Casting Purposes. 


By A. 


Quite a surprising number of names have been 
employed to designate the alloys of copper, nickel 
and zine, and among the most familiar may be men- 
tioned nickel silver, argentan, Virginia silver, and 
Nevada silver. A number of other titles used are 
merely trade names for the white metal alloys; in 
most cases they do not indicate at all the composition 
of the alloys. The copper-nickel-zinc mixtures em- 
ployed in commerce may usually be classed as German 
silvers, a title which is a very broad one, covering a 
large variety of mixtures of these and often other 
metals, the addition of nickel, however, being the 
outstanding feature. 

Nickel, which was discovered by Cronstedt in 1751, 
has a specific gravity when cast of 7.8, water at 60 
deg. F. being 1. The melting point of the metal is 
about 1,450 deg. C. (2,642 deg. F.). Commercial nickel 
is obtainable in five forms : —Shot nickel, grain nickel, 
button or dise nickel, cube nickel, and electrolytic or 
cathode nickel. Shot nickel, which is produced by 
melting the metal and pouring it into water, is the 
poorest grade on the market, on account of the carbon 
absorbed by it in the melting. Carbon is an undesir 
able element in nickel for making good German silver 
and similar alloys, as it renders the metal harder and 
less malleable, and hence causes it to crack in work- 
ing. With German silvers that have to be only cast and 
not worked, however, this feature is not so important. 
Grain nickel occurs in small masses about the size of 
2 pea, but quite irregular in shape, the colour being 
much darker than that of shot nickel. Grain nickel 
is made in the following manner. The oxide of nickel 
obtained by treating the ore is mixed with flour or 
some other similar carbonaceous material, made into 
a cake, compressed, dried and then broken into the 
small irregular pieces in which the grain nickel ap- 
pears. These are then packed in crucibles and kept 
for a length of time at a heat a little below the actual 
melting point of nickel, which has the effect of frit- 
ting the metal together in the form of the grains of 
the previous mixture. Button nickel is made in the 
same way, the button being formed from the nickel 
oxide and flour mixture with a briquetting press. 
Cube nickel is produced in a similar manner, the mix- 
ture being made into cubes instead of the other 
forms mentioned. Although these three latter forms 
of nickel are reduced in the presence of carbonaceous 
matter, they contain less carbon than shot nickel 
which has been melted. This is accounted for by the 
fact that the amount of carbon used in making grain, 
button or cube nickel is so regulated that it is all 
consumed in reducing the oxide, only a very small 
amount remaining in the metal. So long as there is 
an excess of oxide, practically no carbon is absorbed 
be the metal, but on being remelted it will take up 
carbon from the fuel. 

Electrolytic or cathode nickel is the purest variety 
and is produced by depositing nickel by means of 
electricity, the deposit being removed in sheets after 
it has attained sufficient thickness. This variety of 
nickel contains no carbon and is used for high grade 
German silver where purity and malleability are of 
utmost importance. Button or cube nickel is greatly 
favoured by German silver makers, and though not 
so good as the electrolytic variety for first-class work, 
is sufficiently pure and free from carbon to give good 
results in the majority of cases. Shot metal is not 
employed, or should not be employed, for the manu 
facture of good German silver. 


Napier. 


The copper-nickel-zine alloys consist of a single 
homogeneous solid solution, and may be regarded as 
brasses containing nickel in solution. In the alloys 
generally employed the nickel contents vary consider- 
ably. Nickel may be present in amounts ranging from 
about 5 per cent. to about 30 per cent., and zine from 
20 per cent. or less up to nearly 40 per cent. Where 
a very low percentage of nickel anda high percentage 
of zine are used in the mixture the allov is usually 
employed for poorer work, or for work which has to 
be plated. The amount of nickel for general purposes 
does not exceed 20 per cent., however, as the cost is 
somewhat high, though to obtain a good white colour 


25 per cent. of nickel is necessary. For high-class 


goods which have to be electro-plated, this amount 
and over is sometimes used in order to obtain a good 
white base, but often the alloy is distinctly yellow 
where electro-plating is done. Zinc, while being 
cheaper than nickel, has also the effect of making 
the alloy whiter, and lowering the melting point. This 
enables it to cast easier, and to take more readily 
the sharpness and intricacies of the mould. But at 
the same time zine hardens the metal and makes it 
more brittle, so where strength or ductility are re- 
quired an excess of zinc is obiectionab'e. About 30 
per cent. zinc, with about 55 per cent. copper and 
15 per cent. nickel gives a very malleable and white 
alloy, but when the zinc exceeds that amount more 
frequent annealing is necessary if the alloy is sub- 
jected to rolling. 

Other metals besides those mentioned are sometimes 
included in German silver, such as aluminium, iron, 
cobalt, silver, tin and tungsten. The addition of 
about 3 per cent. of aluminium gives a stiff and strong 
alloy, whic! casts well and soundly. This alloy, how- 
ever, will only bend slightly without breaking, but as 
it gives a sharp definition and a good white appear- 
ance to the castings it is suitable for a considerable 
variety of work. It also does not readily tarnish or 
corrode. 

A useful and not expensive white metal containing 
aluminium is obtained from a mixture of copper 50 
per cent., zinc 34.9 per cent., nickel 15 per cent., and 
aluminium 0.10 per cent. The mixture is best made 
by melting together 19 parts of zine and 1 part of 
aluminium, and pouring this into small bars which 
can be broken up. The final mixture can be made 
with copper 50 per cent., zinc 33 per cent., nickel 
15 per cent., and the Zn-Al alloy 2 per cent. The 
copper-nickel should be melted together first, the 
Zn-Al alloy then added, and finally the spelter. 

In connection with the use of aluminium there 
occurs a very useful copper-nickel alloy which ranks as 
one of the few copper-nickel alloys that have met with 
approval for industrial purposes. There is a class of 
goods such as horse-bits, ete., that requires a harder 
metal than ordinary German-silver. A suitable mix- 
ture for such purposes is:—Copper 65.00 per cent., 
nickel 32.25 per cant., and aluminium 2.75 per cent. 
This gives a strong, hard casting of a good colour, as 
white as German-silver, with a high nickel content. 
The metal, however, is not brittle and will bend con- 
siderably before breaking. If a stiffer alloy is required 
the aluminium may be increased a trifle. This latter 
metal is added after the copper and nickel have been 
melted together under a good layer of charcoal. When 
the copper begins to melt it is advisable to add 2 Ibs. 
of borax to 100 Ibs. of the metal, the whole beirg 





stirred as soon as the nickel melts; the mixture 
should then be poured into ingots and remelted for 
the castings. In addition to toughening the alloy, 
the aluminium has the effect of making the metal 
more fluid for pouring, and thus allows it to cast 
better. The castings, too, are very sound, and do 
not adhere to the sand but turn out clean and sharply 
defined. 

Iron in small quantities is quite permissible in 
German-silver that has to be cast, from 1 to 2 per 
cent. hardening the alloy and making it somewhat 
whiter. Cobalt is sometimes found in the alloy, but 
tends to darken it. Silver does not appear to be a 
valuable addition to German-silver as regards its 
mechanical properties, though a small quantity has 
no bad effect. Tin, on the other hand, tends to make 
the alloy brittle, and gives it a bad colour. Tungsten, 
in amounts from 1 to 2 per cent., is added to German- 
silver to form Platinoid, which consists of 60 per cent. 
copper, 14 per cent. nickel, 24 per cent. zinc, and 
the amount of tungsten mentioned. This alloy has a 
low electrical conductivity and is used for electrical 
resistances 

There have been a considerable number of special 
German-silvers patented from time to time, contain- 
ing amounts of other metals than copper, zinc and 
nickel, but few of them appear to have had much 
practical value. As in the case of brasses, a great 
variety of effects and properties can be got by com- 
binations of the original metals, and apart from the 
addition of aluminium employed as a deoxidiser or a 


constituent, copper, nickel and zine still 
comprise the component metals of the Ger- 
man  -silvers in general use. These alloys 
may be cast in the same way as brass, though 


not always with as much ease, and practically the 
same precautions have to be observed as in melting 
and pouring brass mixtures to obtain good castings. 
It may be mentioned, however, that to allow the 
metal to soak in the fire, instead of melting up quickly 
and pouring, is to court trouble with blow-holes. 
Although the castings may look well on being turned 
out of the mould they will be probably full of blow- 
holes, and consequently very weak. 


The forthcoming American 
Foundrymen’s Convention. 


Among the features of the Convention of the 


Allied Foundrymen’s Association to be held at 
Detroit on June 6-10, will be a complimentary 
dinner given by the Detroit Committee to the 


officers of the Allied: Associations and to the 
representatives of the technical Press, Monday 
evening, June 6, at the Pontchartrain Hotel; on 
June 7 a trip around the city given by the Ladies’ 
Committee; a theatre party to the ladies in the 
evening, and a smoker at the Light Guard Armory. 
A boat ride on the Detroit River and Lake St. 
Clair is another of the entertainment features. The 
Plant Visitation Committee will give the delegates 
every opportuntity to visit the new foundries which 
latterly have made Detroit conspicuous in the in- 
dustry, particularly foundries connected with auto- 
mobile building. It is expected that the work of 
this Committee will be one of the best of the edu 
cational features of the coming Convention. Ten 
foundries are now under construction in Detroit, 
and three of them will be the largest of their kind 
in the country. 

The Chairman of the Committee on Papers for 


the meeting of the American Brassfounders’ Asso- 
ciation, reports that several interesting contribu- 
tions are already prom‘sed. Mr. W. M. Corse, 


secretary of the Brassfounders’ Association, reports 
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has in- 
The 
Frank T. F. 


Stephenson is chairman, has established headquarters 


that the membership of his organisation 
creased over 50 per cent. in the past year. 
Detroit Committee, of which Mr. 


at the Pontchartrain Hotel. The headquarters of 
the Foundry and Machinery Supply Association will 
be at the Cadillac Hotel. The two Foundrymen’s 
Associations will have headquarters at the Hotel 
Pontchartrain, and the Associated Foundry Fore- 
men will use the Griswold House as headquarters. 
The Detroit Committee has rented the Michigan 
State Fair Grounds, including all the exposit‘on 
buildings, for the use of this Convention, and the 
exhibition of foundry equipment and supplies. These 
grounds are in the extreme northern section of 
Detroit. 


Preventing Piping in Ingots. 

The usual methods adopted with a view to pre- 
venting the formation of pipes during the casting 
of ingots are more or less satisfactory, but from a 
study of the theoretical problems involved, Von 
Parravicini has devised the following method, which 
has been proved at the works of the Hagener Guss 
stahlwerke. A crucible, with a capacity of about 60 
cubic inches or more, is filled half full of finely 
crushed coke, the other half being filled with fine 
sand, preferably silver sand, and the whole kept as 
hot as possible in a heating furnace. In casting an 
ingot or chilled steel casting, the full crucible is in- 
verted over the mould (see Fig.), just before, or im- 
mediately after, pouring is finished. By th:s means 
the surface of the molten metal is brought into con- 














PREVENTING PIPING IN INGOTS. 


tact with the highly heated inert sand, above which 
is the glowing coke. This combined column of sand 
and coke forms a kind of heat reservoir, which 
unites in itself all the functions required. For ex- 
ample, the sand prevents any carburisation of the 
metal by the coke, whilst the fact that the sand 
grains lie so closely together checks loss of heat from 
the steel. The heat generated by the combustion of 
the glowing coke replaces that lost by radiation, 
and supplies a further amount of heat to the metal. 
The previous heating of the contents of the crucible 
prevents the surface of the metal from cooling down 
too-quickly on contact with the sand, as it would do 
if the latter were applied in a cold state, and finally 
the considerable weight of the sand and coke exerts 
a fairly heavy pressure in view of the liquid condi- 
tion of the metal, thus facilitating the descent of 
the latter in the mould. It is stated that the method 
enables the height of the runners to be reduced by 
as much as 40 per cent., both in ingots and castings. 
—‘ Stahl und Eisen.”’ 
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The Equipment of the Grinding Department. 


(Continued from 


Continuing the article on this subject commenced 
in our last issue, we herewith present illustrations 
and particulars of some further grinding appliances 
suitable for use in foundry and engineering plants. 

A useful style of double-wheel tool grinder is 
shown in Fig. 10. The stand of the machine forms 
a tank from which water is forced upon the face 
of the wheels by a centrifugal pump, so as to pre- 
serve the temper of the tools while being ground. 
The driving is from an overhead countershaft, and 
the wheels are so protected as to allow of clean 
working. 


page 203.) 


for grinding and polishing metal work by means of 
endless emery bands. Various breadths of bands, 
of various grits or coarseness, can be used, according 
to the work to be done, and work that cannot be 
performed on a grinding wheel can often be satis- 
factorily accomplished on these machines, such as the 
polishing and finishing of all kinds of brass fittings 
of irregular shape. They have, therefore, . proved 
most valuable machines in brass-finishing establish- 
ments, and are also largely used by engineers 
for polishing iron and steel articles. The heads 
carrying the small pulleys are movable for adjusting 





Fic. 10.—DOUBLE-WHEEL TOOL GRINDER. 


The horizontal floor grinding machine, shown in 
Fig. 11, is one of Messrs. Rowland & Company's 


machines. The grinding wheel is mounted hori- 
zontally for surface grinding, on a massive cast-iron 
stand for attachment to the floor. The vertical 


driving spindle runs in gun-metal bushes, and the 
weight is taken by a hardened cast-steel toe-piece 
running in oil. The grinding wheel is preferably 
mounted upon a turned and balanced steel plate, 
the belt drive being horizontal, carried over flexible 
guide pulleys. The size of grinding wheels used on 
these machines range from 20 in. by 24 in. to 36 in. 
by 3 in. ue 

The machine depicted in Fig. 12 is constructed 


the tension on the bands, and each machine has a 
tray or table for laying work on. 

The 18-in. dise emery grinder, shown in Fig. 13, 
is by Messrs. C. Churchill & Company, Limited, 
Manchester. The standard and headstock are cast 
in one piece, a neat cupboard being formed in the 
base. The discs are 18-in. diameter, fitted with 
8-in. back plates, and a _ patent anti-vibrating 
arrangement, which not only increases the efficiency 
of the grinder, but renders it practically noiseless 
under all conditions. The bearings are large and 
well lubricated. The boxes are of gun-metal, and 
ring oilers are provided, which supply an ample 
quantity of oil and distribute it from three points 
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in each bearing. The bearings are dust-proof, and 
uitable provision is made for drawing off the spent 
oil and refilling. The table on the left-hand side of 
the machine has vertical adjustment to nearly the 








Fic, 11.—HORIZONTAL SURFACE GRINDER. 


top of the grinding dise to allow of handling work 
having projecting parts. An adjustable swivel pro- 
tractor, for guiding the work, is fitted to the top 
of the table. The table on the right-hand side is 
provided with a fixed guide at right angles, for use 
in squaring up the pieces being ground. Both tables 
are arranged to tilt for angular work, and are fitted 
with a stop for setting dead square when desired. 
They are both counterbalanced, and oscillate freely 
on the spindle which carries them. 

The apparatus shown in Fig. 14, _ by 
Messrs. L. Sterne & Company, Limited, has been de- 
signed for grinding and cleaning the teeth of spur 
wheels. It is automatic in its action, the grinding 
wheel being carried by a sliding head which has an 
adjustable vertical traverse. The toothed wheel to 
be ground is centred on a stud and automatically 
moved round one tooth each time the grinding wheel 
reaches the bottom of its stroke. At this time the 
two wheels are quite clear of each other. Toothed 
wheels from 3 in. up to 30 in. diameter, from 4 in. 
up to { in. pitch, and up to 4 in. wide, can be 
accommodated on this machine 
The facing and shaping grinder shown in Fig. 15 
an inportant labour-saving appliance in fitting 
shops, as a great variety of work can be shaped or 
faced up perfectly true with it. It is fitted at one 
end of the spindle with a cup-grinding wheel, 12 in 
diameter by 6 in. deep by 1 in. rim, mounted in a 
steel shield, which allows the maximum amount of 
wear to be got from the wheel; at the other end of 
the spindle is fixed a disc grinding wheel, 12 in. 
diameter by 1} in. thick. A rising and falling 
table carrying a compound slide rest is fitted to the 
cup wheel side of the machine, and the work to be 
ground is attached to the top slide by means of 


T-headed bolts in the slotted table. The cup wheel 
grinds on one side of the face only. 

The machine shown in Fig. 16 is suitable for 
grinding metal to a flat surface. The work to be 
ground is fixed to the table, which travels auto 
matically under the revolving grinding wheels, and 
can also be raised or lowered as required. The 
grinding wheels have an adjustable reciprocating 
motion over the work, thus ensuring a_ perfectly 
flat surface. These machines are made by Messrs. 
Sterne & Company, in sizes to take work up to 
30 in. long by 8 in. by 8 in., and up to 42 in. 
long by 8 in. by 8 in. 


(To he continued.) 


Electric Steel Refining in the Arc 
Furnace. 


The electric refining of steel was the subject of 
much discussion some two years ago, but so far has 
not made the rapid advances expected in England. 
Three furnaces, of considerable capacity, were erected 
in as many of the leading steel works in Sheffield, 
these being all of the induction type, mostly under 
the Frick patent. These furnaces have been shut 
down, though the Frick furnace is in operation at 
irupp’s works at Essen. That the induction furnace 





Fic. 12.—GRINDER AND POLISHER WITH ENDLESS 
EMERY BANDs. 


was cheaper than the crucible process in wear to re- 
fractories and fuel consumption seems to have been 
established, and the failure seems to be due to diffi- 
culty of manipulation. In the induction furnaces 
good raw materials can be melted, but little refining 
takes place, and a serious difficulty in working it, 








= 
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especially for alloy steels, is due to the advisability 
of keeping a molten bath in the furnace. The 
crucible steel-maker likes to start with an empty 
receptacle, and know what he puts in, but when esti- 
mating the metal left in a furnace by difference, that 
is, by weighing the metal teemed in the ladle, un- 
certainty and inaccuracy result. It is interesting, 
then, to note that both types of furnaces are being 
used in England, one Kjellin and three or four 
Héroult furnaces being now in course of erection in 
the leading steel works of Sheffield. 

The advantages claimed for the are system, which 
is entirely different from the induction type of fur- 
nace, are that cheap raw materials can be refined to 
a high state of purity by the heat of an arc, the 
design being similar to a small open-hearth furnace, 
which is easily tilted and controlled. There seems to 





tion of this type of furnace, which will result in a 
radical re-adjustment of specifications, and will tend 
to improve all qualities of material and to obliterate 
any sharp distinction between crucible, Bessemer, and 
open-hearth steel, while it does not seem improbable 
that much of the imported Swedish material may 
eventually be replaced by domestic electrically-refined 
steel. 

Since the development of the Héroult, Stassano, 
and Kjellin furnaces—this latter design having just 
been adopted by Messrs. Wm, Jessop & Sons, Limited 

many types of electric furnaces, frequently involv- 
ing complications and features objectionable to the 
practical steel maker, have from time to time been 
introduced, and extravagant claims have been made 
for their efficiency, but the adoption of the Héroult 
furnaces during the last few months by the United 





Fic. 13.—DovuBLE Disc EMERY GRINDER. 


be no doubt that steel of the highest analytical 
quality can be obtained from impure raw materials, 
and that the gases are most effectively removed in 
electric refining. 

In Germany many furnaces of the are type are in 
continuous operation, producing high-speed and ordi- 
nary tool steel, special steels for magnets and tubes, 
gun steel and shells, castings, and railway material, 
while in Austria, France, and America this method 
of steel refining has been extensively adopted. 

In England it is probable that furnaces of the are 
type will be adopted by several makers of tool steel, 
and a great improvement in the intermediate quali- 
ties results. Already two large manufacturers of rail- 
way material are msking preparations for the adop- 


States Steel Corporation and the Deutscher Kaiser 
Works, which are the two largest producers of steel 
in the world, and by such representative British steel- 
makers as Messrs. Vickers, Sons & Maxim, Edgar 
Allen & Company, Limited, Thos. Firth & Sons, 
Limited—the former, after experimenting with in- 
duction furnaces, and the latter having operated the 
Héroult furnace for more than a year in associated 
Firth-Sterling Works in the United States—tends to 
prove that the complications of some of the newer 
types of electric furnace do not intimidate the active 
steel manufacturer. The adoption of the electric pro- 
cess by our leading steel-makers shows a confidence in 
the system, the justification of which is apparent to 
those who are in touch with foreign developments, 
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Birmingham Foundrymen visit the 
Watt Museum. 


The Watt Museum at 


is one of the most 


the works of Tangye's Ltd., 
interesting historical collections of 
a great engineering district. It consists almost wholly 
of relics of the work of Matthew Boulton, James 
Watt, and William Murdock, all of whom by their 
ingenuity and inventive genius helped to build up 
Birmingham trade, and gave a great impetus to engi 
neering progress throughout the world. The 
tion has attracted a good deal of attention lately, 
not only from its intrinsic merits, but because it is 
soon to find a place in the extension of the Birming- 
ham Museum and Art Gallery. On Saturday, April 
16, a visit was paid by the Birmingham Branch of the 


collec 
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simultaneously at work would have sufficed to clear 
out the water in ten minutes. Fortunately the fire 


occurred in a different part of the works than the 

Museum, but it has increased the anxiety of Mr. 

Tangye to remove the treasures to safer quarters. 
The relies are stored in an oblong room in the 


north-east section of the building, and the various 
busts of the famous engineers, with those of George 
and Robert Stephenson, Sir William Fairbairn, John 
Penn, and others ranged about the room give the 
place a striking appearance. A very quaint survival 
is the leather luncheon basket in which for years 
Watt's dinner was daily sent down to the works from 
Heathfield. A chair is also shown, occupied many 
years ago by no less distinguished a person than the 
late Queen Victoria. Several of the exhibits had a 
special interest for the foundrymen, such as Watt’s 
rotative engine, and sections showing different kinds 





Fic. 


British Foundrymen’'s Association to the Museum at 
Cornwall Works, where they were met by Mr. R. J. 
Kirton, the curator, who spent about a couple of 
hours in explaining the various details of the rare 
treasures collected through the enthusiasm of Mr. 
George Tangye. Prior to visiting the room itself, an 
inspection was made of the pump department of 
Messrs. Tangye’s, which was the scene lately of one 
of the most destructive fires that has ever taken place 
in this large establishment. Workmen were still busy 
clearing away the debris, and restoring the premises. 
The department is one of the largest connected with 
the works, and as showing the heavy output Mr. 
Kirton mentioned that if the building had been a 
dock stored with water, a comparison rather aptly 
suggested by its shape, the daily output of pumps 


14.—GRINDER FOR CLEANING TEETH OF SPUR WHEELS. 


of valve gear. Still more interesting was an old sec- 
Lional model of a Newcome cylinder. It was this 
cylinder which gave a decisive turn to Watt's career, 
inasmuch as the task of repairing it set his thoughts 
in a new and exceptionally fruitful direction. Among 
examples of Boulton’s ingenuity were a copying press 
and a most useful portable writing desk capable, by a 
simple folding arrangement with a movable metal sup- 
port, of being utilised as a drawing board. The prin- 
cipal feature of the exhibit was the vast collection of 
mechanical drawings made by Watt and Boulton, 
which, it is said, are numerous enough to more than 
cover, if fully sproad out, the entire walls of the 
great engineering establishment. Their careful pre- 
servation is shown by the perfectly freshness of colour, 
and their absolute clearness. Letters there are by 











THE FOUNDRY TRADE JOURNAL. 257 


the thousand, and many of them are equally quaint 
and significant. The visitors were especially inter- 
ested in the foundry wages book of 130 years ago, 
recording the wages paid to the staff. 


they were not on a munificent 
scale. For example, in one week 
30 foundrymen earned £27 Os. 5d., 
in another week 29 earned £23, 
and in a third week 30 earned 
£34 7s. 9d. The record, though 
not quite complete, shows that 
the rate of wages was a good deal 
below that now paid. A very sug- 
gestive exhibit is a collection of 
five flintlock guns with which the 
staff were once armed to repel an 
expected attack. Another curio 
is a piece of elm pipe cut from 
the centre of a tree which was 
actually employed underground in 
the East End of London before 
cast-iron pipes were introduced. 
tare prints show the growth of the 
“Great Eastern’’ ship designed 
by Brunel. The literature is highly 
suggestive, particularly the adver 
tisement for a recovery of a run 
away apprentice, described as 
wearing “a dark brown waistcoat 
and blue pantaloons.’’ Another 
very suggestive communication Is a 
letter from a small shopkeeper in 
Cornwall complaining that two of 
Watt’s employees had gone off in 
her debt, and appealing to the 
heads of the firm to pay the 
account, if they wished to avoid 


Fic. 16.—FLAT SURFACE GRINDER, 





losing their workmen’s services while in gaol for debt. 

The collection is comprehensive enough to include 
engineering relics outside the Watt circle. For ex- 
ample a portfolio relative to Robert Fulton records 





-FACING AND SHAPING GRINDER. 


his views respecting the proper speed of a 
locomotive as follows: —‘‘ As to six miles an 
hour, were it attempted and to succeed, I 
should consider it more a work of curiosity 
than utility, as I do not believe it possible 
to build a steamboat with any engine now 
known to run six miles an hour in still water 
and carry either passengers or cargo to pay 
the expenses.” 

Equally interesting and suggestive is a 
photograph of Watt's famous workshop still 
existing in Heathfield Hall, the residence of 
Mr. George Tangye, where the tools, the old- 
fashioned foot lathe, and even the soiled 
apron hanging on the hook, still remain prac- 
tically as they were left by the departed 
mechanic. 

On the conclusion of the visit, a hearty 
vote of thanks was accorded Mr. Kirton for 
his painstaking information and his valuable 
help in making the inspection interesting and 
instructive. 


Tue Workington Iron and Steel Company, 
Limited, have determined upon the construc- 
tion of a coast mineral railway line between 
Workington Dock and their Solway Iron 
Works at Maryport, a distance of five miles, 
and upon the erection of a bridge between 
Workington Harbour and the dock to couple 
up the line with their railway system at their 
Moss Bay Works, Derwent Works, and Har- 
rington Harbour, two miles away. 
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Physical Properties of Foundry Coke. 


A meeting of the Birmingham Branch of the 
British Foundrymens’ Association was held at the 
Technical School, Birmingham, on Saturday, April 9, 
when Mr. R. Mason, the local President, presided 
over a large attendance. 

The Chairman called attention to the competition 
and exhibition arranged by the Worshipful Company 
of Founders during the summer, and invited members 
to apply for information with a view to taking part 
in the competition. He then introduced Mr. R. H. 
Greaves to read a Paper on “ Some Physical Pro 
perties of Foundry Coke,’’ an abstract of which is as 
follows : 

If the question “ What is foundry coke?” be asked, 
it seems that so great a variety of cokes hive met 
with application in the foundry that a 
definite answer is impossible; but it is nevertheless 
possible to set up a sort of standard. There are cer- 
tain general qualities which must be attained, both 
physical and chemical. Information with regard to 
the physical properties of coke destined for foundry 
use is often undervalued, though it is a matter of the 
greatest importance, and since this is the case, I wish 
to deal more fully with this aspect of the question than 
with the chemical aspect. Attention was drawn to 
the effect of the physical properties of coke by John 
Fulton, manager of the Cambra Ironworks Company, 
Johnston, Pa., in 1875, and his experiments were con- 
tinued for several Dewey also published an 
investigation dealing chiefly with porosity, and a few 
vears later the subject was taken up in Germany by 
Dr. Thérner 

Certain of the obvious physical properties enable 
us to form an opinion of the quality of the coke. For 
instance, it should be hard and compact, of a light 
iron-grey colour, with a silky or almost metallic lustre. 
The two properties with which I want to deal are 
hardness and porosity. 


successful 


\ ears. 


Hardness. 

The coke must possess a certain hardness to with- 
stand the descent through the furnace ; this is far more 
important in the blast furnace than in the cupola, but 
cannot be neglected in the latter. It is a mistaken 
idea that the- coke is crushed by the weight of the 
column of matter forming the charge. Thus, in a 
blast furnace 90 feet high, the pressure per square in. 
at the base is equal to a weight of 39 Ibs., a weight 
very much less than coke of a very small resisting 
capacity would bear. The important factor is not the 
crushing stress, but the friability. As the coke de- 
scends with the charge, the pieces rub against one 
another, and against the materials of the charge, and 
in the case of a very friable coke particles are broken 
off, the gases are unable to penetrate, and the process 
is interrupted. Moreover, small particles may be 
carried off unburnt by the gases. The determining 
factor in the friability is the condition of the pore 
walls, which may be hard or soft. If the pore walls 
are of equal hardness and thickness, a porous coke will 
be more friable than a dense one, but the weakening 
effect of large pore spaces may be compensated by 
harder pore walls or walls of greater thickness between 
the pore spaces. The connection between porosity 
and hardness is by no means clear, but in general a 
greatly developed porous structure is associated with 
friability. The value of samples of coke from this 
point of view may be roughly determined by rubbing 


two pieces together, when, caecteris paribus, that which 
gives the smaller loss is the best. 

The friability can also be gauged indirectly by 
measuring the hardness of the pore walls, i.c., the re- 
sistance of the coke to compression. This is done by 
compressing a piece of coke of regular form in a com. 
pression testing machine. The usual form employed is 
a cube of 1 in., but the difficulty of obtaining accurate 
cubes of so brittle a material is very great, and more- 
over such cubes as are obtained are never free from 
slight cracks. Nevertheless, the results indicate the 
relative strength of different samples. If the coke is 
cut into cylinders of about 10 Mm. diameter, and 
surrounded by an iron jacket in which a piston works, 
the volume of the coke under increasing crushing 
stress may be observed. By working in this way, Dr. 
Thoérner was able to show that as a rule the com- 
pressibility was directly dependent on the porosity both 
in the case of coke and charcoal. 


Porosity. 

By porosity is generally understood the percentage 
volume of the pore spaces in the coke. As a physical 
property of the coke it is most important, and its 
effect on the combustion and economy of fuel is some- 
what complex. To determine the degree of porosity 
advisable in foundry coke, its resultant influence must 
be resolved into several differgnt effects which are pre 
sent together. 

(1) In the case of the cupola, it has frequently been 
emphasised that the amount of fuel which must be em 
ployed is more a matter of volume than of weight. It 
is essential that the iron shall be held in the melting 
zone for a sufficient time to melt and heat it up to the 
required temperature. Since a porous coke occupies 
a larger space in proportion to its weight than a dense 
coke, it appears that by using as porous a coke as pos- 
sible, a saving of fuel may be attained. 

(2) In producing a high temperature it is necessary 
that combustion shall take place rapidly in order that 
heat may not be diffused away as rapidly as it is 
evolved. The rate of combustion of coke and charcoal 
is directly proportional to the porosity, since the more 
porous the coke, the larger will be the surface exposed 
to the air blast. This is well shown by the following 
figures, which were obtained by heating the different 
specimens of coke in a current of air for 10 minutes, 
$5 litres of air being used : 

Loss per cent. 
(corrected for 


loss of hydro- 
carbons on 


Fuel, Porosity. heating). 
Compressed Coke , -- 458 7. 
Copp*e Coke ee ies -- 7 49.0 
Oak Charcoal _... ‘ wa . 664 65.4 
Beech Charcoal .. ‘ sie ... 9 68.5 
Pine Charcoal .. ee = 16.7 82.1 


In comparing coke in this way, the results are 
irregular on account of the varying hardness of the 
coke substance, which renders it more or less difficult 
to burn, and on account of hydrocarbons present. 
Hence, to ensure rapid combustion the coke should be 
as porous as possible. 

Other considerations are opposed to this conclusion. 
As has been pointed out, the strength of the coke is 
in general diminished as the porosity increases. it 
must be remembered, however, that this is not neces- 
sarily the case, and in the cupola is not so important 
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a consideration as in the blast furnace. The effect of 
porosity on the rate of combustion has already been 
referred to, but still more important is its effect on 
the completeness of the combustion. 


The Air Supply. 


Mr. Mason and others, in discussion of papers, have 
frequently emphasised the fact that in the majority 
of cupolas too much air is blown in for economical 
heating. The effect of the excess of air is simply to 
diminish the temperature attained. The gases coming 
off from the top of a cupola should contain 11 to 15 
per cent. of carbon dioxide, 0 to 3 per cent. carbon 
monoxide and as little oxygen as possible. An excess 
of 5 per cent. of oxygen deprives the furnace of as 
much heat as would be lost if the escaping gases con- 
tained 3 per cent. of carbon monoxide, besides de- 
carburising the metal. 

The use of the hot blast has been suggested for the 
cupola, but has never been successful. This is simply 
, , OF 
because the ratio of increases with the tempera- 
ture, and so also does the rate at which the equili- 
brium is reached. There is, therefore, far greater 
danger of complete combustion with hot than with cold 
blast. 


Determination of Porosity. 

There are two important methods of determining 
porosity, but the better method is to determine the 
real and apparent specific gravity of the coke by 
separate experiments. The real specific gravity is 
that of the coke substance alone; the apparent, that 
of the coke substance and pores. 

Real Specific Gravity.—About 3 grains of finely 
ground average sample of the coke (previously dried) 
are weighed out into a tarred specific gravity bottle of 
50 grs. capacity, the sample is then covered with about 
1 in. of water, and the bottle immersed in a beaker or 
dish of water at 90—100 degrees C. The neck of the 
pottle is attached by a tube to a water pump, aai the 
water in the bottle is kept gently boiling for about two 
er three hours. The tube is then detached, the bottle, 


filled with water with the usual precautions, and 
weighed. 
If m = mass of dry sample 


m, = mass of bottle filled with water sample 
my = mass of bottle, sample, and water to fill ; 
m 
Then the real sp. gr. —— 
mM, — Mg 


Apparent Specific Gravity.—This may be taken by 
the aid of Anderson’s volumenometer. A vessel 
with a capacity of from 25 to 100 ¢.c., is closed by 
a ground glass stopper, which is _ prolonged 
upward into a narrow tube to which a stopcock is 
fitted. The lower part of the receiver is connected 
by a piece of thick walled pressure tubing to a tube 
graduated in cubic centimetres. An _ ordinary 
burette may be used for this purpose. The rece‘ver 
is first filled with water to the level of the stopcock, 
which is then closed, and a reading of the tube is 
takem. The stopcock is then opened so that the water 
flows into the tube, the stopper is removed, and a 
weighed quantity of dry coke is introduced into the 
receiver in fairly large pieces. The stopper is re- 
placed and the water caused to return to the level of 
the stopcock, which is then closed. The instrument 
is briskly shaken, to detach adhering air bubbles, 
this air is allowed to escape, and a reading of the 


tube is taken. This gives the volume of the coke 
_ Mass ; 
direct and the quotient, ol gives the apparent 


specific gravity. 
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Porosity or percentage volume cccupied by the pore 
‘Real sp. gr. — apparent sp. gr.) x 100 
Real sp. gr. 
For example, a sample of Elder's coke gave : 


Real sp. gr. 1.98 
Apparent sp. gr. 1.09 
R 
Hence porosity - 44.9 
1.98 


This sample was taken from the top of the oven, and 
is more porous than that taken from lower down. A 
variation of 5 to 10 per cent. is sometimes observed 
in samples taken from the upper and lower layers of 
an oven. It is an old rule that foundry coke should 
sink when thrown into water, and like others is pro- 
bably founded on a good deal of experience. If the 
value of the density of the coke substance is assumed 
to be on the average 1.8, then a coke having a j orosity 
of 40 per cent. would show an apparent specific gravity 
of 1.08, that is, it would just sink when throv? in 
water. 

In the course of the lecture, experiments were shown 
illustrating the rapid oxidation of finely divided car- 
bon, the effect of porous charcoal in accelerating 
chemical reactions, and the absorption of gases by 
porous charcoal. Apparatus for the determination 
of porosity were also shown. 


Discussion. 

Mr. Stacey Jones, in opening the discussion, said 
that he had had some experience in the testing of 
foundry coke. He found that most methods of deter- 
mining the friability, hardness, and porosity of coke 
were really misleading, because what they wanted in 
regard to all those matters was to test the coke when 
it was red-hot at the temperature of the cupola. There 
was all the difference between its condition when hot 
and cold. He had his doubts whether cold tests had 
any value whatever. It would be a great advantage 
to have a reliable method of determining hardness at 
one thousand degrees Centigrade. At present they 
had no data whatever on that subject. He had made 
a few experiments with a certain measure of success, 
though they were far from being absolutely satisfac- 
tory. A difficulty arose through the oxidation of the 
coke during the experiments. His method was to 
take a small tube, fix it in a gas furnace filled with 
coke, and heat it up to about 1,000 degrees. A pyro- 
meter could be used to indicate the proper heat. 
Then he got an iron rod at a similar temperature and 
pounded the coke with the red-hot pestle until it was 
a fairly uniform degree of fineness. When he had 
brought it down to the size of a seven or ten mesh 
sieve it was covered up quickly and allowed to cool. 
With regard to friability, he took a piece of coke, and 
pounded it in a mortar until it would pass through a 
ten-mesh sieve, and subsequently through 30 or 40 
mesh sieves. By that means he ascertained the per- 
centage of smallest particles. He had tested the 
smashing operation both upon hot and cold coke, and 
was astonished at the difference, because the hot coke 
was so much softer. They might say that the softness 
when ‘it was hot was 70 per cent. to 75 per cent. 
greater than when it was cold, though it varied enor- 
mously with different cokes. The testing of hot coke, 
if a reliable method could be devised, would be a very 
important achievement for the ironfounder. The real 
thing they wanted to know was the behaviour of coke 
in the cupola, and what they wanted to know was not 
information as to the amount of porosity, but the re- 
lation and effect of porosity in cokes that were well 
known and commonly used. It was a mistake to 
restrict the experiments to coke in the barrow. He 
had known so many exampies of materials behaving 
quite differently in the cupola. It seemed to him that 
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lectures would be more serviceable if a popular news- 
paper method were adopted. A style of lecture very 
suitable for a society of chemical industry was not 
applicable to a body of working foundrymen. It would 
be particularly useful to obtain and tabulate results 
arising from the use of various local cokes. 

Mr. F. J. Cook agreed that there were a variety of 
practical questions still remaining to be thrashed out, 
although some had been solved. In regard to the 
generation of heat in the cupola, he would like to 
know the effect of blast pressure, and whether an in- 
crease contributed to efficiency. It would help them 
to know the effect of greater or less volume upon the 
rate of melting and on the coke consumption. Some 
standards would be very useful as to the proper volume 
of air per ton of iron melted. It had been said that 
a good foundry coke should sink. He entirely dis- 
agreed, his belief being that it should float with at 
least one-third of the coke exposed. He had made 
many such tests, and the best cokes always exposed 
one-third above the water. A good rough and ready 
method to test the pore space was to take two pieces 
of coke of the same size, and to see whether one would 
sink more than another, and also to see which would 
sink the more quickly. That would test the question 
of weight per volume, and the one which attained the 
highest position in the water would have the greater 
pore space. He had used that method many times, 
and always been pleased with the result. He had 
found cokes supposed to give good results and satisfy- 
ing tests of hardness and even of chemical analysis 
which turned out badly in the cupola. It was a good 
thing the matter was being dealt with so methodically 
by the chemist, and thongh the results were not 
at present such as could be practically applied they 
must eventually tend to benefit the trade generally. 

Mr. Wacker said they had considerable difficulty 
owing to the variety and the character of different 
trucks, and it would be very helpful if they had tests 
which could be applied when a truck arrived at the 
foundry. It was embarrassing to have one or two 
trucks working well, and then find the next truck 
doing very badly indeed. It would be a great advan- 
tage if the man in charge of the furnace could form 
an approximate judgment as to the behaviour of his 
coke. It was not sufficient to be able by rubbing two 
cubes of coke together in the way suggested, although 
that would tell them which was the harder and which 
the softer. They wanted to know in advance the value 
of a truck, before they had found it out from unfor- 
tunate experience. There was no time in the present 
rush for the adoption of elaborate tests. Ready and 
practical methods were very much wanted, rendering 
unnecessary a series of chemical operations. Most 
foundrymen would benefit by knowing the practical 
value of various cokes. 

Mr. Georce Hartstone thought possibly he could 
answer the last question, as he had had much experi- 
ence in the use and analysis of coke. His own 
standard for good coke was that it should not contain 
above } per cent. of sulphur nor more than seven or 
eight per cent. of moisture. Great variations in the 
latter respect were inevitable. They might have a 
truck load containing 30 per cent. of moisture, 
while on another occasion it might not be 
more than 1 per cent. When a truck arrived into 
the works they generally took away six or eight 
pieces for testing purposes. The pore space ought to 
be about 40 per cent. But that depended to some 
extent on the size of the pores. If the pore space was 
very large, the coke would sink in water. A coke with 
large pores was usually a weak coke. After taking 
their sample, the first thing to do was to see if it 
would float, and on that matter he agreed with Mr. 
Cook that a coke one-third above water was generally 
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the best, and was certainly correct in pore space. If 
it differed from that they expected trouble. He had 
experimented for five years, dealing with thirty dif- 
ferent cokes, and that was a safe test with regard to 
pore space. It was not possible to tell without analysis 
the amount of sulphur. Naturally, the coke makers 
did not want coke returned and would try to comply 
with requirements; he had only rejected two trucks 
of coke during the last two years. 

The Presipent said he had found the same difficulty 
as Mr. Walker owing to the changing of sources of 
supply. As soon as they had got use to a certain class 
of coke they found the buyer going somewhere else and 
upsetting the whole business. That was due to the 
determination by managers to economise. That led 
to a great waste of coke, and complaints from the 
manager. At the same time, it was better to use an 
excessive amount of coke than to spoil the casting. 
The real test was chemical analysis, although that was 
too troublesome for the foundry foreman. If the firm 
would adopt that they would find it would pay, and the 
analysis need not be continuous when the buyers were 
satisfied of the quality. He did not agree that a coke 
should have a ailky grey look and a kind of metallic 
lustre. That metallic look had been lost through a 
new process, but he had found equally cood and even 
hetter results with a dark coke than with a good- 
looking coke. The question of moisture was one of 
great importance. When he had got a complaint about 
the amount used he found that after deducting the 
moisture he was actually using a smaller instead of a 
larger amount than had formerly proved satisfactory. 
Coke was usually more friable when it was wet, 
and it was good to have it well shaken during its 
progress to the foundry. Wet coke was very waste- 
ful, and a good deal of it was ground down by its 
transfer to the bins, and thence to the platforms. The 
crushing of coke by the weight of iron, especially on 
the top layer, was a serious matter, but he had known 
that obviated very successfully by a founder who 
spread flat pieces of scrap on the top of the coke, 
which prevented a good deal of the crushing. It was 
the prevention of that crushing which constituted the 
only advantage of hardness. Otherwise, a fairly soft 
coke was better, especially with the flat scrap spread 
over it. It was also very important to have thorough 
ventilation through the particles, ami he was satis- 
fied that some of the slow results were due to the ex- 
cessively large lumps of coke used. A good standard 
was to have the coke somewhat bigger than an or- 
dinary cricket ball. That gave them the proper ex- 
posure of surface to the air. He quite agreed that a 
certain amount of coke was necessary to raise the iron 
well above the tuyere. The fuel below the tuyere 
did not burn. Experiments had been made showing 
conclusively that iron below the tuyere never melted 
at all, and it was equally true that there was a certain 
height above the tuyeres at which the melting was 
most efficiently carried on. He had known instances 
where pieces of wood used to light fires had been 
brought out of the furnace from below the tuyeres and 
had been found not to have burnt at all, although the 
metal had been melting above for three hours. That 
proved conclusively the lack of heat in the lower part 
At the same time, he thought a good deal too much 
was made of what was called the melting zone. By 
the melting zone, the same thing was not always 
meant; usually from 18 in. to 2 ft. above the 
tuyeres was implied. That might be the hottest part 
of the furnace, and yet not the melting zone, which 
he should put very much higher. He had seen iron 
break up and tumble into soft, spongy masses six 
feet above the tuyeres. Metal would melt at a much 
higher position than what was called the melting 
zone, but it got hotter as it descended. 
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Mr. Greaves, replying to the discussion, agreed 
that testing at a high temperature was extremely im- 
portant, but a difficult thing to carry out. As to 
blast pressure, probably the volume of air necessary 
at high pressure would be slightly less than was wanted 





at a low pressure. The large pore spaces would have 
very little effect on chemical action. What was called 
the catalytic action depended rather upon smaller 
pores. 


SAY Gaye 


Stopping Off. 


Among the many problems presented for solution 
in the foundry, those offered by the subject of this 
article are not the least interesting. A good moulder 
likes a job which has something about it, as he puts 
it, and one often comes across stopping-off jobs which 
have a good deal about them, both of hard work and 
thinking points. The following is a description of 
the methods which have been followed in stopping 
off gas engine beds to various depths. The standard 
proportions were as shown in Fig. 1, the size, of 
course, varying according to the engine required, 
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Fic. 1.—GAs ENGINE BED. 


Occasionally beds were required which were shallower 
than the standard depth, the alterations varying 
from time to time, and no size other than standard 
being required with sufficient frequency to justify 
the making of a special pattern. Under these cir- 
cumstances the usual practice was for the pattern- 
maker to fix onto the pattern fresh strengthening 
strips and holding down lugs, as at A, Fig. 1, both 
strips and lugs being fixed so that the edge D gave 
the proper depth of bed required. The pattern clus 
prepared was then sent into the foundry for the 
moulder to wrestle with. 
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Fic. 2,—SHOWING METHOD OF MOULDING, 


Where not more than 6 inches was to be stopped 
off, the method of moulding was as indicated in Fig. 
2. The mould was rammed up in the ordinary way 
to the top of the pattern, where a drop joint was 
made down to the top of the new strips and bosses. 
Sand was also built up to the side of the pattern to 
form a sloping joint and give a clean lift. The cope 
was then rammed up in the usual manner, lifted off 
and set on stands for finishing overhead, when the 
space left between the hanging core and the drop 


joint at E was filled up or stopped off by holding a 
piece of board underneath and ramming down 
through the cope bars. 

Owing to the amount of work involved this simple 
method was not feasible where half the depth or 
more of the bed was to be stopped off; in such cases 
another course equally simple was followed. A 
strikle, Fig. 3, was ordered, of sufficient depth to 
strike out the inside level with the top of the new 
strips outside. The interior of the pattern was first 
rammed up with core sand and suitable irons, and 
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Fic. 3.—STRIKLE. 


carefully strikled out to proper depths, The cores 
were then lifted out, packed up with sand on suit- 
able plates and dried; or if they were too delicate 
for this method of handling, the rest of the pattern 

after ramming up the cores to proper height—was 
filled up with sand, a plate clamped on, and the 


whole rolled over, the pattern drawn off, and the 
cores stoved. The pattern was bedded in the floor 
and a level joint made at the height the finished 


casting was required to be, the pattern drawn, and 
after straightening the joint, pieces of stiff paper 
were placed ai the edge of the mould, as at G, Fig. 
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Fic, 4.—SHOWING PIECES OF PAPER ON EDGE OF MOULD. 


4, with a drop of stiff clay wash on each. The cope 
(which had meanwhile been rammed up on a level 
bed) was now tried on and staked. On lifting off, the 
pieces of paper came with it and formed an excellent 
guide from which the outline of mould was laid out 
on the cope. Within this outline the previeusly 


mentioned cores were then set and fastened by hooks 
through the cope bars, after which the mould was 
finished, closed, weighted, and cast, in the ordinary 
way. 
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Crystallisation and the Effects of Various 
Elements on Cast Iron.* 


It seems scarcely possible to exaggerate the im- 
portance in designing castings, of so arranging their 
outline as least to interfere with the natural laws of 
crystallisation, which come into play during the cool- 
ing of the metal. 

Iron which has been poured into a mould, on chang 
ing from a liquid to a solid state becomes a mass of 
These crystals are more or less irregular, 
but the form toward which they tend and which they 
would assume if circumstances did not prevent, is that 
of a regular octahedron—an eight-sided figure which 
may be imagined to be formed out of two pyramids 
having their bases together. The crystals are too 
sinall to examine closely, but an idea of the form and 
arrangement of single crystals may be got by an 
examination of aggregations of crystals. These may 
be got by casting a solid block, and after the exterior 
has solidified, pouring the interior out, when a mass 
of crystals is formed. Crystals begin to form against 
a cooling surface and interlock with each other, hold- 
ing between themselves minute flakes of graphite. 
That the free carbon is in irregular flakes is proved 
from the nature of graphite, and because flakes of 
graphite may be picked out of the casting. 

In a perfect crystal of iron all the axes, that is, 
the lines joining the opposite angles, are of equal 
length and at right angles to each other, but very 
few crystals are perfect, for they are more or less 
tangled with or pressed out of shape by those next 
to them. The prevailing directions of crystalline ar- 
rangements may be made more clear. In a round bar 
the crystals all radiate from the centre, as in Fig. 1. 
In a square bar they are arranged perpendicularly 
to the four sides, and hence have four lines, in the 
diagonals of the square in which terminal planes of 
the crystals abut ‘or interlock and about which the 
crystallisation is always confused and irregular, Figs. 
2 and 3. 


crystals. 
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Fic. 1. Fic. 2. Fia. 3. 

The direction of the crystalline radiation in Fig. 4 
follows the planes of the figure with the exception of 
one deviation; in it are the same diagonal lines of 
weakness. The pairs of diagonals joining the corners 
nearest to each other are joined by a long line 
parallel to the two long surfaces; this line is also 
a line of weakness, since the lines in which the crystals 
assemble in the systems belonging to each surface, 
as the casting cools, elongate toward the centre, and 
when they meet in the middle they do not form con- 
tinuous lines through from one surface to the other. 
It may here be remarked that in casting large thin 
plates such as flooring plates, it is the practice of the 
founder when they are cast open to cover them over 
with loose sand as soon as the metal ceases to be liquid 
and then to remove the sand so as to expose the sur- 
face of the metal to the action of the air in a cross- 
wise direction, the object in doing so is the more 
rapidly to cool those portions where crystallisation is 
longest in taking place. 


* Abstract of a paper presented before the Lancashire Branch 
| (pe poe Foundrymen’s Association, by T. W. Markland 
(Bolton). 


in a circular plate to which is attached a large 
portion of a cylinler, Fig. 4, it would be most diffi- 
cult to get the centre portion to cool, and thereby 
crystallise in the same ratio as the outer edge, for 
the heat is so much concentrated in the centre that 
those portions of the mould cannot be removed until 
crystallisation has almost stopped. It is of great im- 
portance that the proportions of the metal should be 
arranged so as to neutralise those two divergencies 
and also to reduce the lines to a minimum. If a 


circular plate 9 fi. diameter, Fig. 5, be cast and cut 
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Fig. 4. Fic. 5. 


from the the contraction of the 


centre, 
crystallisation would give an opening of 1} in. 
strain upon this plate must be very great and many 
such castings fly into pieces upon the least heat act- 


iron by 


The 


ing upon them. It is therefore necessary to re- 
arrange its formation so as to reduce the crystallisa- 
tion to a minimum. This can be done by changing 
the form from a circle to one of the shape shown in 
Fig. 6, taking off four sides and thus reducing the 


strain. 


Fia. 6. FIG. 7. Fic, 8. 

A cylinder of a hydraulic press was made in the 
following form with a square bottom (see Fig. 7). 
Under the severe water pressure to which it was ex- 
posed, fracture took place all round and along the 
plane of junction of crystals, which formed per- 
pendicularly to the external and internal surfaces of 
the bottom end and of the sides of the cylinder. This 
proves that such planes of junction are planes of 
weakness, planes in which the cohesion of the metal 


is less than in any other part of the mass. A new 
cylinder was accordingly made with the bottom 


rounded instead of square (Fig. 8); this stood the 
strain upon it and remained uninjured. The natural 
remedy for such trouble is to avoid all sharp corners, 
allowing the metal, when possible, to flow in curved 
lines instead of sharp square corners. 

Now, since regularity of development of the crystals 
in cast iron depends upon the regularity with which 
the melted mass cools, and the wave of heat is trans- 
mitted from the interior to its surface, arranging the 
crystals in the lines of least pressure in its transit, 
so the size of each crystal depends upon the length 
of time during which the process of crystalline 
arrangement goes on—that is to say, the length of 
time the casting takes to cool. The lower the tem- 
perature at which the fluid cast iron is poured into 
the mould, and the more rapidly the mass is cooled 
down to solidification, the closer will be the grain of 
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the metal, the smaller the crystals, the fewer and 
less injurious the planes of weakness, and the greater 
the specific gravity of the casting. The very lowest 
temperature at which metal can be poured, so as to 
fill every cavity of the mould without the risk of de- 
fect, is that at which a large casting, such as a heavy 
anvil block, hydraulic cylinder foundation bed, or fly 
wheel segment, ought to be cast. It is here, how- 
ever, that the difficulty of the founder begins, es- 
specially where castings of a complicated form are re- 
quired. The aim should be to get every portion 
of the mould filled without cold shots or collections of 
impurities arising in the metal. It is thus an abso- 
lute necessity to have the metal as liquid as possible 
and to get the mould filled as rapidly as can be done. 


Silicon in Cast Iron. 


Metallic silicon is said to be of a dark iron-gray 
colour, and has such an affinity for oxygen that it 
must be kept from contact with the atmosphere. The 
specific gravity of silicon is 2.49. It alloys with iron 
in all proportions up to 10 per cent., and by special 
treatment up to 20 or 30 per cent. The presence of 
silicon is necessary in iron to be used for ordinary 
casting purposes. In 1885, Professor Turner in his 
researches found that additions of silicon to white 
iron would change it to gray, and by varying the sili- 
con the softness and grayness could be controlled at 
will. This discovery was of such practical importance 
to founders that the question was raised whether the 
influence of silicon would be the same in ordinary 
pig-iron made in a blast-furnace. Professor Turner 
successfully made silicon-iron in a blast furnace. 

The influence of silicon is indirect, acting through 
the carbon which the iron contains. Silicon lowers the 
saturation point of carbon, that is, an addition of 
silicon to iron containing combined carbon expels 
carbon in graphite form, which is caught between the 
grains of the Fe., giving it a grayer colour. The 
influence of silicon is modified by the various condi- 
tions attending remelting and cooling of the iron. 
The more total carbon in the iron, the less silicon 
will be required to produce a_ given effect. By 
changing silicon in an iron mixture we can control 
the state of carbon and also the chill. Silicon, acting 
through carbon, is therefore the controlling element 
in cast iron; it removes the chilling tendency of an 
iron. This influence is greatly modified by the state 
and quantity of carbon in the iron used. 

Anything that decreases silicon increases shrinkage. 
Keep, in June, 1894, prepared the following proposi- 
tion: —‘‘To produce a given uniform grain and a 
sound casting and with } in. shrinkage to the foot, 
the silicon must vary with each variation in the size 
of the casting, and such variation in silicon will cause 
a variation in the shrinkage of a } in. test bar.” The 
following table will indicate the correct’ amount of 
silicon for each size of casting to produce a shrinkage 
of § in. per foot according to this proposition : 


{pproximate Key for Requiating Foundry Mirtures. 


] 
Silie "G. e 2 Shri ava 5 ; 
ilicon re Shrinkage of | Shrinkage of a 4 in. 


Cast 7. quired in the the Casting, |,. Sauare test har, 
Casting. . |from the same ladle. 
| 
= a iaseciscnsiniangtasias cid a iin — 
; Inch. Inches. Inches. 
i square. = per foot. -125 per foot 
os 125 ” 135 
2 125 145 
3 125 155 
4 125 165 








Phosphorus. 


Phosphorus from } per cent. to 1 per cent. will do 
all that can be done in a beneficial way; all above 
that amount weakens the iron without corresponding 
benefit. No element of itself weakens cast iron as 
much as phosphorus, especially when present in large 
quantities. Phosphorus is neither a hardening nor 
softening agent, but if it is either, the tendency is 
on the side of hardening. 

The fluidity of the metal is slightly increased by 
phosphorus, but not to any great extent. Generally 
speaking, to some extent phosphorus prolongs the 
period of fluidity of the iron while it is filling the 
mould. It is dissolved by the iron up to about 1.7 
per cent., after which it separates in the free state. 
Carbon tends to throw phosphorus out of solution. 


Sulphur. 

The addition of sulphur diminishes the carbon and 
silicon. These reductions tend to make the iron 
white. It also tends to increase shrinkage. The 
rapid melting of pig-iron in a cupola cannot possibly 
add much sulphur. 


Manganese. 

Manganese combines with iron in almost any pro- 
portion; but if an iron containing manganese is re- 
melted, more or less of the manganese will escape by 
volatilization, and by oxidation with other elements 
present in the iron, especially sulphur. The addition 
of ferro-manganese diminishes the silicon in cast iron, 
which causes the increase of chill. Cast iron, when 
free from manganese, cannot hold much more than 
3.8 per cent. carbon, but as the manganese content 
inicreases, carbon also increases, until it is found in 


spiegeleisen as high as 5 per cent., and in ferro- 
manganese as high as 6 per cent. 

Because commercial spiegeleisen and _ ferro-man- 
ganese are white, it seems to have been taken for 


granted that the combined state of carbon in irons 
high in manganese is caused by the manganese. Mr. 
Ward made a 16 per cent. spiegel perfectly gray, 
very tough and strong, but which could not be cut. 
The following is an even gray and a white iron:- 


Grey White 
ee G. C. nil. 
i ee i 3.70 
iii ecoiimnatibubis 147 en Si. 0.30 
ET Mn. 0.65 
| SAS 0.017 ts Tea .. O017 
C—O me « 0.011 


This shows that manganese has 
the grayness or the chill. 

Manganese increases shrinkage ; an increase of 1 per 
cent. manganese has raised the shrinkage 26 per 
cent. So long as any carbon remains in the combined 
form an increase of silicon will drive such carbon into 
graphite, and this in some degree decreases shrinkage. 
Adding ferromanganese to molten iron generally 
reduces strength. The small percentage of manganese 
in commercial foundry pig-irons will have little, if any, 
influence on strength. Much that is present in pig- 
iron may escape during remelting, and it may aid in 
removing sulphur which has been brought in with 
the fuel. 

An increase of 1 per cent. of manganese has in- 
creased the hardness 40 per cent. If, however, a hard 
chill is required, manganese gives it by adding hard- 
ness to the whole casting. This hardness is probably 
due to the hardness of the manganese itself, and not 
because more of the carbon has taken the combined 
form. If soft castings with low shrinkage are re- 


nothing to do with 


quired, manganese should be avoided. 
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Foundry Plant 


Grinding 


Herewith illustrated is a grinding mill, which is well 
adapted for producing fine coal dust for use in foun- 
dry work. The construction of the mill is simple and 


strong, with all parts easily accessible, and are so 
the 


arranged that an intelligent labourer can work 
mill and reverse or replace the wearing parts. 





THE FOUNDRY TRADE JOURNAL. 


and Equipment. 


Coal Dust. 


claimed 
iron. 


to be superior to any description of chilled 
lo change or reverse the grinding plates is 
but the work of a few minutes, and as each plate is 
accurately machined and fits on a true surface it is 
impossible to put them on wrong or untrue. 


The mill is easily oiled, and has only one strong steel 





GRINDING MILL 

The grinding surfaces are two circular bevil discs, 
with cutting edges on each side. When these become 
worn each disc can be changed from one side to the 
other, and the mills then grind again equal to new. 
It is claimed that the discs are capable of doing a 
great amount of work before they require reversing, 
they being made by a special process which renders 
them so hard that no file will touch them. They are 


FOR CoAL Dust. 
shaft with two bearings, which, being in full view, can- 
not become clogged. The delivery spout is fixed on 
the side at a convenient height for filling sacks, no 
elevator being required. These mills are capable of 
grinding upwards of 2 tons of coal dust per day. 

The makers are Messrs. Bamford & Sons, Uttoxeter, 
to whom we are indebted for the foregoing particulars. 


a) Gee 
The Osborn Jolt Moulding Machine. 


In Figs. 1 and 2 is shown a plain jolt moulding 
machine made by the Osborn Manufacturing Company, 
Cleveland, Ohio. The particular feature of this 
machine is the variation of the length of stroke that 
may be obtained. This variable length of stroke 
controlled by a travelling valve, which is adapted to 
be set to give any stroke required, from 3-16 to 14 in 
The ability to change to different lengths of stroke 
will be found of great advantage in foundries mould- 
ing a variety of castings, and where there is a varia- 
tion of the air Another feature of the 
machine is the large diameter of cylinder used, which 
results in greater stability and a more accurate stroke. 
It is declared that each machine will be found to have 
a lifting capacity greatly in excess of its rating, and 
in spite of this greater lifting capacity, it is claimed, 
the machine requires a smaller quantity of air per Ib. 


is 


pressure. 


lifted than any other machine made. This result 
is attained by the use of an ingenious blocking 
device used in the air chamber, as shown in Fig. 2. 
This blocking system consists of a set of fixed rings 
(a, Fig. 2) which fill up a large portion of the space 
that would otherwise have to be filled with air. 

Fig. 1 is a general view of the machine and Fig. 
a sectional elevation, from which the construction and 
operation will be readily understood. The machine is 
operated on 60 Ibs. air pressure, or less than that re- 
quired for similar machines. With the system of 
blocking employed, cylinders of larger diameter may 
be used to give greater stability and to keep the table 
on centre when heavily loaded. At the same time less 
air is used even than in machines with smaller cylin- 
ders of the same lifting capacity. 

To change the length of stroke to suit the work 


9 
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or meet variations in air pressure, the travelling port 
valve b can be set to give any stroke from 3-16 to 
14 in. The height to which the mould is raised before 
it is allowed to fall is governed by adjusting the ex- 
haust valve by the lock nuts ¢, shown under the table 
of the machine. The travelling port valve that per- 











Fic. 1.—Tnr OsBorn PLAIN JOLT MACHINE. 
mits the change of the stroke is the particularly novel 
feature. The table plunger works inside of the cylin- 
der, and when the air is turned on the plunger is 
forced up until the table opens the exhaust and the 
sudden release of the pressure allows the plunger to 


drop and jolt, again closing the exhaust, and so on. 























FIG, 2,.—SHOWING CONSTRUCTION OF 
MACHINE. 


THE OSBORN 

The machine is made in sizes to take moulds rang- 
ing in weight from 1,009 to 20,000 Ibs. The smallest 
size has a table 33 in. by 33 in., and the largest a 
table 60 in. by 96 in. The machines with a lifting 
capacity of 15,000 to 20,000 Ibs. have steel tables ; 
the smaller sizes have cast-iron tables. 

The cubic feet of air required per minute ranges, 
according to the size of the machine, from 48 to 295. 


Tnat a slight rupture has taken place in the 
working of the English and_ Scottish — steel 
trades agreement, which has been in existence 


for some years is reported. William Beardmore 
& Company, Limited, Glasgow, have under a threat of 
withdrawing from the understanding demanded that 
its works and those of Vickers, Sons & Maxim, Limited, 
at Barrow, in which it is largely interested, shall be 
given a free hand with respect to interchange of 
material without charging the extra costs against the 
English concern. This is strongly opposed in Scotland, 
as it is held that it would place Vickers, Sons & Maxim 
in a specially favourable position in tendering for the 
existing naval work and probably lead to the work being 
diverted from the Clyde yard. 


‘* Skull Cracker’’ Lifting Magnet. 


At the new iron and steel plant now being installed 
at Gary, India, U.S.A., by the Indiana Steel Com- 
pany, a subsidiary of the United States Steel Cor- 
poration, there has been introduced an appliance for 
the breaking up of scrap castings, ete., which con- 
stitutes an interesting development in the adaptation 
of the lifting magnet. The chief feature of the ap- 
pliance, which is illustrated herewith, lies in its lift- 
ing power, a “skull cracker” ball weighing no less 
than 12,000 lbs, being raised to the desired height 
by the magnet and allowed to fall by the switching off 
of the current. It was supplied by the Eleciric 
Controller and Manufacturing Company, of Cleve- 
land, Ohio, U.S.A. It is obvious that this method of 
handling ‘“skull-cracker’’ balls presents important 
advantages over the old style of crane link with dis. 














“SKULL CRACKER” LIFTING MAGNEr, 12,900 LBs. 
CAPACITY. 


engaging latch. The latter is usually tripped by 
pulling a rope which, quite as often as not, starts the 
ball swinging and so impairs the aim of its descent. 
Moreover, the man engaged in the act of pulling is 
always in a position of more or less danger, being 
liable to be hit by flying pieces of metal. Time and 
labour is also expended in moving by hand the pieces 
to be broken, and then the broken pieces. With the 
magnet method of lifting, however, the labour re- 
quired is confined to the crane operator and one 
ground man. The magnet handles not only the ball, 
but the pieces to be broken and also the broken 
pieces. Since the ball is released by simply cutting 
off the current, no swinging occurs, and a true hit 
is ensured with every drop of the ball. 
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The ‘* F.T.J.’’ Bookshelf. 


Metallography. 
By Cecil H. Desch, D.Sc, ete. London: Long 
mans, Green & Company, 39, Paternoster tow. 


It is a fitting testimony to the position which 
metallography holds amongst the sciences, to find 
this abie work issued as one of the “ Text-books of 
Physical Chemistry,’’ edited by Sir William Ramsay. 
The author, who is the Graham Young lecturer in 
metallurgical chemistry in the University of Glas- 
gow, where the whole of the photo-micrographs in 
the book have been prepared, has dealt with the 
subject in an excellent manner. Following the in 
troduct'on, four chapters treat with the diagram of 
thermal equilibrium, after which are valuable chapters 
on practical pyrometery and thermal analysis, and 
the preparation of micro-sections. Under the title 
of ‘The mcroscopical examination of prepared sec- 
tions ’’ the practical points of the microscopic appa- 
ratus are dealt with. The crystallisation of metals 
and alloys is then fully explained and _ illustrated 
by micrographs and drawings. The author then 
proceeds to the more complex phases of his subject, 
and amongst others gives a very instructive chapter 
on electromotive force and corrosion. <A_ considera- 
tion of the molecular condition of metals in alloys 
and the nature of inter-metallic compounds is, natur- 
ally, included in the treatise, while the explanations 
of the plastic deformation of metals are particu- 
larly graphic. The metallography of iron and steel 
is treated separately in one of the final chapters, 
the author regarding this course as desirable on 
account of the complexity of the relations exhibited 
by these metals. The non-ferrous industrial alloys 
are also briefly considered in a separate chapter, 
and the whole work is indexed for ready reference 
to any point, making altogether a very valuable 
addition to this series of text books. 


Engineering Workshop Machines and Processes. 


By F. Zur Nedden, translated and revised by 
John A. Davenport. London: Constable d Com- 
pany, Limited. 


This volume is offered as a hand-book for the use 
of students and others taking the workshop training 
recommended by the Institution of Civil Engineers, 
and contains as an appendix a report on the educa 
tion and training of engineers adopted by the 
Council of that Institution. The German edition of 
this book was written to assist young engineers dur- 
ing the term of practical experience which forms 
part of their training, and as much of that volume 
is not applicable to the Englishman's training, only 
those parts which have a direct bearing on engineer 
ing education in this country have been included. 
While at first glance this may not appear to be a 
book of much interest to the foundryman, yet the 
foundry is so closely associated with the engineering 
shop that many workers in the former require to 
gain an intimate knowledge of the latter and its 
methods. Opening with general remarks on the 
efficiency of engines and machines, the author pro- 
ceeds to discuss the effect of workmanship and de 
sign upon the efficiency. As an example of modern 
engineering works are given a description and plan 
showing the general arrangement of the works of 
Messrs. W. H. Allen, Sons & Company, Limited, 
Bedford, and following that, materials of construc- 
tion are dealt with to some length, the various raw 
materials of engineering, the'r methods of manu 
facture, etc., being briefly outlined. In this chap- 
ter foundry pig-irons are dealt with, but the descrip- 
tions of the different classes of iron do not savor of 
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any very intimate 
foundry pig-irons. 


practical 


with 
The chapter on the foundry and 
pattern shop, too, will strike practical foundrymen 


acquaintance 


as being rather bald, though it may serve as an 
introduction to the subject for the use of engineer- 
ing students about to enter,the shops. When dealing 
with the machine-shop proper the author appears 
more in his element for some really valuable hints 
and information are contained in this section of the 
book. Altogether there is much that is useful and 
valuable, despite the incompleteness which character- 
ises some parte of the work. 


Metallography Applied to Siderugic Products. 

By Humbert Savoia; translated by R. G. Corbet. 
London: E. & F. N. Spon Limited, 57, Haymarket. 

The application of metallography to iron and steel 
research work has reached such an important stage, 
thanks to the labours of Sorby, Martens, Osmond, 
and others, that this little volume will be very wel- 
come in metallurgical circles. The author, from a 
mass of varied material available, and from experi- 
ence in various foreign laboratories, has compiled a 
concise, readable treatise, the outstanding feature of 
which is the way in which the essential information 
on each point has been condensed and clearly put. 
In 1906 the author was commissioned to go to Paris 
and familiarise himself with metallographical inves- 
tigations being conducted there, and he began his 
reseurches under the guidance of M. Pourcel, the 
well-known metallurgist of Terrenoire. Following 
this the author pursued his studies in other promi- 
nent laboratories, thus getting into touch with the 
best modern practice. Owing to these advantages, 
the treatise offered has been brought quite up-to- 
date. At the conclusion of each chapter is given a 
bibliography ot works on the subjects treated. The 
preparation of samples receives brief treatment, after 
which are given a few notes on metallographical ex- 
amination. The components of ferro-carbon alloys 
are briefly described, a short chapter also dealing 
with the equilibrium diagram. Four interesting 
micrographs illustrate the chapter on the micro- 
structure of iron. Carbon steel comes in for fuller 
treatment, a number of micrographs being used for 
illustrating the subject, while the same also applies 
to the chapters on ternary and quarternary steels. 
The structure of cast-iron as seen under the micro-- 
scope is briefly explained, and the difference between 
white and grey iron clearly shown in the micrographs. 
Some interesting notes on malleable cast-iron, and a 
chapter on the examination of steel conclude the 
book. While in no sense exhaustive in detail, this 
little volume is certainly very comprehensive in the 
way in which it covers the subject, and the trans- 
lator bas rendered a service in placing the work of 
the Italian author before us. 


Aw invention of considerable interest has recently been 
patented by a Norwegian gent.eman, named Hans Peter 
Hansen, of Newcastle. The invention consists of a 
process by which wooden pipes and tubes are manufac- 
tured from shavings and solution. Extensive and 
thorough tests of the new material have been made with 
satisfactory results. As to the purposes to which the 
new pipes and tubes can be adapted, a few may be 
instanced. As a conduit for electrical wires, to replace 
metal pipes for the conveyance of water and liquids— 
especially in cases where metal pipes would be subject 
to corrosive acids; as pipes for compressed air; as 
ventilating pipes, gas pipes or temporary pipes for 
builders’ contractors; as speaking tubes on vessels or in 
buildings; as a non-conductive covering for steam- 
pipes; for all these purposes the wooden tube has been 
proved to be suicable. 
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Inventions. 


Applications for Patents. 


An asterisk indicates that a complete specification accom 
panies the application. When inventions are communicated 
the names Of the communicators are in brackets. 


6,372. Casting syphon heads, etc. J. Reichl and P. 
Benzinger. 

6,374. Manufacture of hardenable steel. W. S. 
Simpson, 173, Fleet Street, London. 

6,485.*Process for improving alloys. A. Wilm. 

6,496.*Gas-fired furnaces. F. W. Sandmann, 39, Vic- 
toria Street, Westminster. 

6,523.*Alloy for electric soldering tools. Regina- 
Bogenlampenfabrik G.m.b.H., 285, High 
Holborn, London. 

6,553. Electric welding. S. Jevons and V. D. Green, 75, 
New Street, Birmingham. 

6,643.*Furnaces. A. Hamilton, R. Hamilton, and A. 
Hamilton. 

6,768.*Electric furnaces and the method of charging 
the same. Stora Kopparbergs Bergslags Aktie- 
bola 

6,780. Alloys. f° F. Duke. 

6,790. W elding and cutting of metals by means of blow 
pipes. K. S. Murray. 

7,024.*Alloys and process of making the same. R. R. 
Graf. 

7,029. Crucible tongs. M. C. Inglis, 265, Strand, London. 

7,198.*Casting metal plates, bars, etc. G. C. Fricker. 

7,699. Manutacture or casting of iron, steel, and the 
like metals. J. E. Bennett, 4, Corporation 
Street, Manchester. 

7,704.*Chamber and retort furnaces. C. Benninghoff 
and Firm August Klénne, 99, Guildford Street, 
London. 

8.010.*Casting machines. J. Soss and A. W. Chriatian- 
son, 

8,335.*Expansive cores for moulds. P. C. Merillat. 

8,402. Formation of moulds for casting in metal. W. 
Roxburgh and A. Forsyth, 148, Grosvenor Road, 


Rugby. 
8,718.*Furnaces. J. Savary. 
8,711.*Electric-resistance turnaces. A. Petersson. 





Abstracts of British Patent Specifications recently 
accepted. 


18,175 (1908). Production of Alloys of Copper such 
as Brass. W. R. Hodgkinson, Professor of Metallurgy 
at Ordnance College, 18, Glenluce Road, Westcombe 
Park, Blackheath, London, and 8. C. Peck, 7, Nightin- 
gale Place, Woolwich.—The object of the invention is 
to improve the qualities of such alloys for certain pur- 
poses, by the introduction into the alloys of additional 
constituents, or of further quantities of the existing 
constituents, in the form of phosphides. Thus, for 
example, it is found that the introduction of various 
small proportions of chromium, manganese, nickel, 
cobalt, or zinc may alter the properties of the resulting 
alloy, and in certain cases render the alloys consider- 
ably more useful for certain purposes. In introducing 
a metal into a copper alloy such as brass, a portion of 
the alloy metal is heated with a solid reducing agent, 
such as carbon, and a phosphate of the metal to be in- 
troduced, so as to produce a metallic solution of the 
phosphide of the metal to be introduced, and _ there- 
after this solution of phosphide may be added in any 
desired proportion to the molten alloy. The phos- 
phorus may be partly or entirely volatilised with a 
portion of the metal of the alloy leaving the metal of 
the original phosphide in the alloy. 


7,155 (1909). Machinery for Making Cores for 
Foundry Purposes. F. Penlington, 18, Station Road, 
Gorton, Manchester.—Figure 1 is a sectional front 
elevation of a machine constructed in accordance with 
the invention; Figure 2 is a sectional side elevation; 
and Figure 3 is a sectional plan on line 1, 2, of 
Figure 1. a represents the stationary framework of the 
machine, usually covered in at the top by a stationary 
sheet metal table ) to protect the working parts below 
from sand, the framework being suitably bolted or 
stayed together. In the frame supported in bearings c, 
is a shaft d having at one end an operating lever e 
and at the other end a lever f formed in one with or 
carrying a balance weight g. The shaft has also fixed 
to it levers A, the free ends of which are provided with 
projecting studs i adapted to engage with slide blocks ) 





Machinery for making Cores for Foundry 
Purposes. 


capable of sliding to and fro in slots k of arms m carried 
by or formed in one with vertically-slidable rods or 
bars n, the upper ends of which are secured to a table o 
adapted to carry one or more core boxes p of an inter- 
changeable character, such boxes being secured to the 
table by screw clamps q engaging with flanges at their 
lower ends. Only one core box is shown, and this, as 
well as those which may be interchanged for it, may be 
of any suitable cross section, according to the character 
of the core to be produced. The box indicated is for 
making cores of circular cross section. The lever and 
slide mechanism described is for raising and lowering 
the table o, the first operation being yg ey pre- 
vious to ramming the core box and the latter after 
such ramming has been completed to effect the strip- 
ping or ejection of the core. 


14,351 (1909). Furnaces for the Production of Cast 
Tron and Steel. FF. Resinelli, Vadoligure, Province of 
Genoa, Italy.—The inveution comprises, in combination, 





Furnace for the Production of Cast-iron and Steel. 


a principal furnace, a shaft or chimney, a regenerator, 
a fore-hearth, and an auxiliary pre-heating furnace 
for heating reagents. Gases for heating the furnace last 
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mentioned are withdrawn from the fusion zone of the 
principal furnace, and returned to the chimney, whereby 
the pressure of the gases in the fusion zone is decreased. 
The invention also form of 
regenerator adapted for present purposes, and pro 
vision is made for supplying combustible gases for 
heating the air passing through the regenerator in an 
improved manner so that flaming at the charging mouth, 
when the feed doors are 


comprises a convenient 


open, is diminished or pre 
vented. Figure 1 shows a vertical central section of 
the improved furnace; Figures 2, 3, 4 and 5 show 


horizontal 


sections taken on the lines i—l, g—h, a—b, 
and m 


n, respectively of Figure 1; Figure 6 is a front 
view, and Figure 7 is a plan of the improved furnace ; 
Figure 8 is a vertical section taken on the line c—d 
Figure 4. The furnace comprises four distinct parts, 
viz., & principal furnace A, a chimney B combined with 
a regenerator, a reservoir or fore-hearth C receiving the 
fused metals which are therein treated, with the usual 
reagents to carbonise or decarbonise the iron according 
to the desired qualities of the metal to be produced, 


and a furnace b for the preliminary heating of the 
reagents. 


Trade Talk. 


Messrs. Hamitton Brorumrs 
West George Street, Glasgow. 

Mr. A. Gotpie ENGHoLM, engineer, has 
14, Newhall Street, Birmingham. 

HapFIELD’s Stree. Founpry Company, 
to supply the Sheffield Tramways 
special work for track renewals. 

HE 


have moved to 182, 
removed to 


LIMITED, are 
Committee with 


Power Gas Corproration, Limitrep, Stockton-on 
Tees, have opened a branch at Birmingham, with offices 


at 78, Shirley Road, Acocks Green. 
Messrs. J. B. Corrie & Company, Queen Anne's 
Chambers, Tothill Street, Westminster, S.W., have re 


moved to 15, Victoria Street, Westminster, S.W. 


\ rire broke out recently on the premises of Messrs. 
Pratchitt, ironfounders, Carlisle, totally destroy 
ing a shed containing a large number of patterns. 
Witson & Company, Liwirep, of Patri 
croft, have opened a London office at 38 and 39, Parlia 
ment Street, S.W., which will be under the charge of 
Mr. Robert Dougal. 

\ pIssoLUTION of partnership is notified in connection 
with Messrs. J. Parkes and H. S. Pullen, mechanical 
engineers, Woodbridge, Suffolk, who traded under the 
style of Parkes & Pullen. 

Gopwitn, Warren & Company, Limitrep, 140, Red 
cliffe Street Bristol, have been appointed svle selling 
agents for the “ Kettering ” brand of Northamptonshire 
pig-iron for the South-West of England. 


NASMYTH, 


Tue Rapium Steet Company, Limitrep, which was 
registered in August, 1908, has recently gone into 
voluntary liquidation, and has appointed Mr. M. 


Webster Jenkinson, of Sheffield, as liquidator. 


Junian Kennepy, Axet Santin & Company, LIMITED, 
have arranged to install the Gayley dry-air blast process 
at the works of the Oesterreichische Berg & Huetten- 
werks Gesellschaft in Teschen, Austrian Silesia. 

Durine the height of the storm on April 18 a con- 
siderable part of the top of the chimney stack at the 
works of Messrs. Paul & McLachlan, ironfounders, 
Carronbank, Denny, was blown down and_ crashed 
through the roof of the moulding shop. 

Tue London office of the Isca Foundry and Engineer- 
ing Company, of Newport, Mon., has been removed to 
St. Margaret’s Mansions, 53, Victoria Street, West- 
minster, S.W. Mr. J. Cawley is now the company’s 
representative in London. 

CrossLEY Brotuers, Liuirep, Openshaw, are making 
extensive additions to their works. These. include the 
erection of a shop some 300 feet long, which adjoins 
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the workmen’s dining hall and fronts upon Whitworth 
Street, and a large pattern shop and stores. 

Tue firm of Simpson & Company, carrying on busi- 
ness as metal merchants at 19, Anderston Quay, Glas 
gow, of which Mr. Allan Simpson and Mr. Robert 
tdward Davidson were the sole partners, has been dis- 
solved. Mr. Allan Simpson will discharge the liabilities. 

Browetr, Linptey & Company, LIMITED, engineers, 
of Patricroft, near Manchester, who have secured 
several important contracts, including one for railways 


in the Argentine, are opening up agencies in South 
Africa, Egypt, Argentine, Japan, China, Spain, and 


Australia. 


Tue Densy Tron anp Coat Company, Lruirep, Derby, 
have appointed Messrs. Bernard Holland & Company, 
engineers, 17, Victoria Street, Westminster, S.W., as 
their agents in London and surrounding districts, in 
cluding Swindon, Portsmouth, Bedford, and Ipswich, 
also for export work. 

J. & C. Swanne, Limitep, steel and iron merchants, 
11, Warwick Chambers, Corporation Street, near New 
Street, Birmingham, have been appointed the sole agents 
for the Birmingham district for the Weardale Steel, 
Coal and Coke Company, Limited, of Spennymoor, for 
the sale of their pig-iron. 

Messrs. Wa. Hopeson & Sons, the partners of which 
company were connected with Hodgson & Stead, 
Limited, Windsor Street, Salford, have established them- 
selves in West High Street, Salford, Manchester, where 
they are putting down a plant for the manufacture of 
every description of weighing machinery. 


Club has 
Ermin’s Hotel, 


Tue Mining and Metallurgical 
established in premises adjoining St. 
Westminster, London, S.W. Messrs. S. H. Farrar, W. 
McDermott, E. Taylor, A. C. Claudet, and H. L. Sul- 
man have been appointed the first finance committee, 
with Mr. C. McDermid as honorary secretary. 

Berore the members of the Sheffield Society of En 
gineers and Metallurgists, on April 18, a lecture on ** A 
Heat Treatment study of some Chromium Steels ’’ was 
given (as a private communication to the members), by 
Professor A. McWilliam and Mr. E. J. Barnes. Mr. J. 
Rossiter Hoyle (president of the society) occupied the 
chair. 


been 


Messrs. Doventas & Grant, Dunnikier Foundry, 
Kirkealdy, have secured the sole right for the manu 
facture and sale in the United Kingdom and_ the 
Colonies of Carels’ drop valve steam engine. Messrs. 
Carels were among the pioneers in the use of highly 
superheated steam for either reciprocating or rotary 
engines. 

Messrs. WeaGer & Funck, proprietors of the Metal 
and General Agency, of 5, Whittington Avenue, London, 
E.C., are now prepared, on behalf of their principal, 
Mr. A. Neusester, of Brussels, to enter into contracts 
for constructional work of all description, including 
material for iron buildings, tubes, castings, stamped 
plates, corrugated sheets, ete. 

AN important feature of the manufacturing changes 
recently carried out at the works of Kynoch, Limited, 
is an extension of general foundry work. A new 
foundry has been started to deal with the casting of 
grey iron of general descriptions, for a variety of pu 
poses, and to do jobbing work generally. 
also to do a considerable amount of 

Messrs. Davip Brown & (HUDDERSFIELD), 
Limirep, of Huddersfield, are transferring their East 
Parade Pattern Works to Lockwood, where new shops 
covering an area of 14,000 square feet are being erected 
alongside their foundry and gear works. These new 
premises, which include extensive stores, drying sheds, 


It 1s proposed 
work in steel. 


Sons 


stoves and timber yard, will be equipped with the 
latest woodworking machinery. 

THe UNpdERFEED Stoker Company have appointed 
Mr. A. A. Tasker, of 110, Queen Street, Cardiff, as 


their sole representative for South Wales in place of 
Messrs. Haslam & Schontheil, who have relinquished 
the agency. Messrs. Haslam & Schontheil are not, 
however, giving up all connection with the Underfeed 
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Stoker Company, as they will attend to any inquiries 
received. 

THE firm of Kerr & Crawford, engineers and machinery 
agents, 145, Bath Street, Glasgow, of which Mr. Norman 
Kerr and Mr. James Forrester Crawford were the sole 
partners, have sold their business to Messrs. Alston & 
Blyth, colliery and engineers’ furnishers, 99, Waterloo 
Street, Glasgow. The business will be carried on by 
Messrs. Alston & Blyth in their own name at 99, Waterloo 
Street, Glasgow. 

Tue quarterly ascertainment under the sliding scale 
in force between the Cumberland iron masters and the 
blastfurnacomen shows that the average selling price 
of pig-iron warrants has been 65s. Blastfurnacemen’s 
wages are to be, therefore, 31} per cent. above standard, 
this being an advance of 6} per cent. compared with 
the previous quarter, and of 13} per cent. compared 
with the corresponding quarter of last year. 

Mr. Lestir 8S. Rospertson, the secretary of the En 
gineering Standards Committee, states that the Govern 
ment have intimated their willingness to contribute 
£500 a year for three years to the committee. The 
Secretary of State for India in Council has also made 
a grant to the committee of £300 towards the expenses 
incurred in the preparation of the Third Report on 
Standard Locomotives for Indian Railways. 


Messrs. J. E. Ernest & Epwarp Rosrnson, late 
with John Robinson, Engineers, Limited, Old Lane, 
Openshaw, have purchased a portion of the works for- 
merly in the occupation of the Haste Pump Company, 
Grey Street, Openshaw, where they are trading as M. 
E. Robinson & Company. At the present time the 
works are being fitted up for the manufacture of steam 
engines, mill gearings, and general millwrighting. 

Messrs. Denny & ComPANy, engine manufacturers, 
Dumbarton, were, at the local Dean of Guild Court, on 
March 28, granted permission to make very important 
additions to their premises. The extension comprises a 
large machine shop, a small machine shop, and a valve 
shop. A rough estimate of the cost of the extension is 
£50,000. The contract for the work has been placed 
with Messrs. Sir William Arrol & Company, Glasgow. 

THE annual meeting of the Society of Chemical In- 
dustrv (Birmingham and Midland Section) was held 
recently at the University Buildings, Birmingham. Dr. 
T. Slater Price presided. A paper was contributed by 
Messrs. A. R. Warne and W. S. Davey on “ Industrial 
Corrosion of Iron.’’ The writers stated that they re- 
cently made a study of the corrosion of tar stills: To 
the tar distiller the corrosion of his stills was a con- 
tinual source of anxiety and expense, and he would 
welcome the day when an alloy of reasorable price was 
placed on the market that would resist for a longer 
pericd than wrought iron or mild steel the corrosive 
action of the vapours given off during the distillation 
of tar. 

W. & T. Avery, Limitep, of the Soho Foundry, Bir 
mingham, are exhibiting at the Buenos Aires Exhibi 
tion an interesting collection of weighing machinery 
specially suitable for South America. These include a 
combined weighbridge for weighing trains of mixed trucks 
while in motion, which consists of two weighbridges 
having a capacity of 40.000 kilogs each or 80.000 kilogs 
combined; while a specially patented arrangement styled 
lead-on-rails allows the weight to be gradually placed 
on the weighbridge itself and so prevent any shock to 
the wearing parts and a steady movement to the indi 
cating finger. Other exhibits include a weighbridge 
for weighing cattle, luggage weighing machine. portable 
platform machines, and crane of suspended weighing 
machines. 


Mr. H. Warineton Smytn, Secretary for Mines, 
Pretoria, recently issued a notice to the effect that the 
rransvaal Government were prepared to receive pro- 
posals for the erection of plant for the manufacture of 
steel from iron and eteel scrap. Arrangements will be 
made whereby the successful applicant will be entitled 
to purchase accumulation of Central South African Rail- 
ways scrap now lying at Pretoria, amounting approxi- 
mately to 15,000 tons, at the price of £1 per ton, and 
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in addition not less than 500 tons of the scrap produced 
annually for a period of five years at the same price; 
any scrap required for railway shop purposes will be 
excluded from above arrangement. For purposes of 
encouraging the industry the Government will be prepared 
to consider favourably any readjustment of railway 
rates to facilitate the transport of scrap to the steel 
works and to discourage its export. 

A crrcvuLtaR has been isswed to the shareholders of 
Robert Stephenson & Company, Limited, by Mr. W. B. 
Peat, the receiver and manager, which, in effect, de- 
clares, that in the opinion of that official, reconstruction 
of the company on the basis of continuing its position 
as a whole under its existing name is impossible, as 
the shipyard department will require financial sup- 
port, which is not now obtainable. The engine 
works at Darlington, it is declared, could be 
advantageously converted into a separate concern, 
in which the shareholders might be invited to take an 
interest. Holding this view, Mr. Peat believes it to 
be prudent that the shipyard should not be carried on, 
but should be disposed of, and that the engine works 
should be continued. It is, therefore, proposed that the 
Darlington works should be turned into a separate 
concern, and that the shipyard, graving dock, boiler 
foundry, and other shops at Hebburn should be sold by 
private treaty. 

Tue greatly increased activity in engineering and 
foundry work in the Birmingham district has concen 
trated particularly upon firms devoted to the equip- 
ment of iron and steel mills. It is a long time since 
such typical establishments as Akrill, Limited, Josiah 
Guest & Son, and Bayliss, Jones & Bayliss, were so 
busy with this class of work. Some very heavy rolls 
have been sent to the North of England tor the equip- 
ment of cogging mills and mills devoted to shipping 
material and heavy sections. A disadvantage much felt 
is the unsatisfactory selling price, profit margins being 
very narrow. It was expected that at the Quarter.y 
Meeting an advance would be declared, but according 
to a long-established tradition, ironfounders follow move- 
ments in marked bars, and the expected advance in 
this section was not made largely owing to the wide 
margin that exists between unmarked and marked bars. 
Probably an advance will be declared shortly, as for 
some time past the best qualities of foundry iron have 
been steadily rising in price. 

Tue new schedule of definition of iron and steel, 
which a committee of the International Association for 
the Testing of Materials proposes to establish, will pro- 
bably be opposed by the representatives of the Sheffield 
steel trade at the May meeting of the Iron and Steel 
Institute in London. A paper on the subject. will be 
read by Professor J. O. Arnold, of Sheffield University. 
A large and representative meeting of Sheflield steel 
makers was held on April 18, Mr. Herbert Barber 
(master cutler) presiding, to consider the question. 
I'he committee of the International Association for 
Testing Materials, to which has been allocated the duty 
of codifying and revising all the names and constituents 
of iron and steel in their various forms, has included 
in its proposals one that blister steel, a name hitherto 
given in the Sheffield trades to cemented Swedish 
wrought iron or other wrought iron of similar quality, 
should in future be held to cover as a definition ‘‘ steel 
made by carburizing wrought iron by heating it in 
eontact with carbonaceous matter, which may be made 
by carburizing a low carbon steel.” This proposition 
was laid before the congress of the International Asso- 
ciation for Testing Materials in 1909 at Copenhagen. 
The congress, while approving much of the report, re 
ferred back to the committee for revision that portion 
which referred to blister and shear steel. and to which 
Sheffield manufacturers now take objection. Professor 
Arnold pointed out at a recent meeting the ob 
jectionable features of the proposal to temper with the 
composition of blister steel. or to permit inferior grades 
of material being introduced into the trade with im- 
punity. He showed how fhe proposal affected blister steel 
itself, and how ultimately it would involve the quality of 
both shear and crucible steel. It was stated that the re- 
port was now under revision, and that a committee of the 
International Association had asked for comments on 
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the proposal. The following committee was appointed 
to watch over the-interests of the Sheffield crucible steel 
trade and to make all the necessary communications 
with the International Committee :—The Master Cutler, 
Mr. W..F. Osborn, Mr. Sydney J. Robinson, Sir Joseph 
Jonas, Mr. W. F. Beardshaw, and Mr. J. Rossiter Hoyle. 
It should be remembered, however, that as the report 
of the International Association was not adopted, the 
functions of the Committee will be to watch future pro- 
posals rather than to condemn past ones. 


Deaths. 


Tue death is announced of Herr Hanns Jencke, who 
for many years was one of the chief officials of the 
Krupp Works at Essen. 


Tue death occurred recently of Mr. George Albert 
Shipman, managing director of the firm of Messrs. 
George A. Shipman & Company, Limited, steel wire 


manufacturers, Sheffield. 


Tue death is reported of Mr. W. P. Bullivant, head of 


the firm of Messrs. Bullivant & Company, wire-rope 
manufacturers, of Mark Lane, E.C., at the age of 
52 years, 

Mr. J. Harrop died at his home, “ Brondeg,” 


Pontardulais, on March 28. The deceased gentleman 
was formerly managing director of the Gravesend Steel 
and Tinplate Works, and one of the best-known and 
respected men in tne South Wales tinplate trade. He 
was sixty-nine years of age. 

Mr. J. Watker died at Ilkley, on April 2, in his 
Mist year. He was second and last surviving son of 
Mr. Mark Walker, engineer, who in the early part of 
last century was a partner in Messs. Lawson & Walker, 
ironfounders and machine makers, Mabgate, Leeds. 

Tue death occurred on April 5 at his residence, 
Remswell, Stockton, of Mr. W. Anderson, J.P., aged 
73 years. The deceased, who was trained at the Els- 
wick Works, was employed during the construction of 
the first Armstrong gun. He had. since 1870. been 
associated with the works of Head, Wrightson & Com- 
pany, Limited, engineers, Thornaby-on-Tees, of which 
he was one of the managing directors. He took an 
active part in public life, and was the first Mayor of 
Thornaby. 


Mr. AttaAN ANDREWS, engineer, Kilmarnock, died at 
his residence recently in this 90th year. A native of 
the town, Mr. Andrews was for a time associated 


with Mr. Andrew Barclay, who founded the Caledonia 


Works, and later he started for a company the 
Britannia Engineering Works, of which he acted as 
manager. More than 30 years ago he commenced busi- 


ness on his own account as a consulting engineer. He 
was an expert in mining machinery, and had a large 
connection. 


Legal. 


Power of Railway Companies to Increase Rates. 


The Railway and Canal Commission, consisting of Mr. 
Justice A. T. Lawrence, Hon. A. E. Gathorne Hardy, 
and Sir James Woodhouse, had before them on April 18 
the consideration of the report of the Registrar on a 
finding of the Court in favour of the applicants, in the 
case of the Beeston Foundry Company against the Mid- 
land, London and North-Western, and Lancashire and 
Yorkshire Railway Companies. The case, as originally 
brought up, was on an application by the Foundry 
Company that the railway companies. should cease to 
overcharge them on the carriage of radiators and for the 
return of the overcharges already made. Up to the 
year 1896 the railway companies charged radiators as 
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“oO 
In that year they discovered that radiators had not been 
classified by the Board of Trade, and they thereupon 
removed them to another category upon which they 


** bundles of pipes,’’ which were classified in class 


companies 


charged a higher rate. In 1901 the aay | . . 
charged a 


put radiators in still another categcry an 
yet higher rate. 

Mr. Clements. for the applicants, claimed, upon the 
report of the Registrar, that his clients were entitled 
to recover overcharges from the time the radiators had 
been removed from class “ C ” in 1896. 

Mr. Simon, K.C., on the contrary, submitted that the 
finding of the Commission was clearly that no illegal 
charges had been made until the second increase of 
rates in 1901. He also submitted that a counterclaim 
made by the railway companies for £1,173 should be 
governed by the finding of the Court, as he interpreted 
it. 

Mr. Justice A. T. Lawrence adopted the interpretation 
of the finding of the Court advanced by Mr. Simon, 
saying their finding was that the railway companies 
when they discovered that radiators were not classified 
were justified in charging higher rates in 1896, but that, 
having then classified the freight themselves, they were 
not justified in removing them into another classification 
in 1901, at a still higher rate. The decision of the Court, 
he added, was given without prejudice to any classifica- 
tion of radiators which might be made by the Board of 
Trade on an application which, he understood, had now 
been made to them by the railway companies. 

Mr. Clements said the suggestion made by Mr. Simon 
had been sprung upon him without notice, and he was 
hardly prepared to meet it. 

His Lordship thereupon said the case could be ad- 
journed to allow him to consider the matter. He added 
the suggestion that the parties should in the meantime 
endeavour to make some arrangement upon the counter- 
claim. 

Mr. Clements submitted that the railway companies 
had not even asked for judgment on that, and that the 
Court not having pronounced upon it it was gone. 

Mr. Macassey, for the railway companies, said jn that 
event the only thing left to the railway companies was 
to bring an action at common law. 

The case was adjourned. 


Death from Fefro-Silicoa Fumes. 


In the Court of Appeal on April 12, before Lords 
Justices Vaughan-Williams, Fletcher Moulton, and Far- 
well, the case of Frances Bamfield v. the Goole and 
Sheffield Transport Company, Limited, came on for hear- 
ing, on the appeal of the defendants from a judgment 
of Mr. Justice Walton, at the Leeds Assizes. The action 
was one for damages, brought by the widow of William 
Bamfield, who died from the effects of fumes given off 
by a cargo of ferro-silicon, a substance used largely in 
the manufacture of steel. The defendants, in pursuance 
of a contract which they made with the Lancashire and 
Yorkshire Railway Company to carry from the steamer 
** Nidd’’ at Goole to Sheffield 31 casks of ferro-silicon 
hired Bamfield and his canal boat to do the job. Soon 
after the journey began Bamfield, his wife; and their 
little grandson, were taken ill as the result of the fumes 
from the cargo, and unfortunately Bamfield and the 
little boy died. At the trial Mr. Justice Walton found 
that there was in law a warranty by the shippers of the 
goods that they were fit to be carried, and he gave 
judgment for the plaintiff, with damages amounting in 
all to £325. The defendants now appealed. 

Mr. Tindal Atkinson, K.C., for the appellants, sub- 
mitted that there was no such warranty as that found 
by the learned Judge. It was proved at the trial that 
only ferro-silicon of a certain nature gave off these 
dangerous fumes. The occasions, since 1904, on which 
ferro-silicon had given rise to trouble, were very rare. 
He submitted that in the circumstances no case had 
been made out against the defendants. 

Mr. Lowenthal, for the plaintiff, submitted that the 
iudgment of Mr. Justice Walton was right. Even if 
Bamfield had been told that the cargo was ferro-si:icon 
that was not enough, as nothing was said as to its dan- 
gerous character. 

The hearing was adjourned. 
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New Companies. 


Merrytees & Company, Limirep.—Capital £5,000 in 
£1 shares, to carry on the business of ironfounders, 
ete., and to acquire that carried on at Liverpool as 
Merrylees & Company. 

Wma. Exuper & 
£3,000 in £1 shares, 
founders, mechanical 
23, Bellgrave Street, 


Sons (Guascow), Liurrep.—Capital 
to carry on the business of iron 
engineers, etc. Registered office 
Glasgow. 


CHADDESLEY MAaANvurFacturING Company, LIMITED. 
Capital £25,000 in £1 shares, to take over the business 
of an engineer, iron and steel worker, etc., carried on 
by F. W. Brampton, near Kidderminster. 
Limitep.—Capital £5,000 in £1 


Foster & PULLEN, 


shares, to acquire the business of lighting specialists 
and brass founders and finishers, carried on by Messrs. 
W. Grange and H. Pullen, at Bradford, as Foster & 
Pullen. 


A. Sewarp & Company, Limitep.—Capital £10,000 
in £1 shares, to carry on the business of a heating and 
ventilating engineer, etc., carried on by C. F. Seward 


as A. Seward & Company, at Market Street and Sun 
Street, Lancaster. 
Lovis Patent Propetter Synpicate, Limo irep. 


Capital £1,400, in £1 shares, to carry on the business of 
marine, electric, and mechanical engineers, etc., and 
to adopt an agreement with A. Allport, P. C. Tarbutt, 


and W. F. Hobdell. 

Swier & Hovsr, Limiten.—Capital £10,000 in £50 
shares, to take over the business of engineers, jron 
founders, mechanical engineers, et¢ carried on by H. 
Swift and T. E. House, at Union Foundry, Newton, 
Wigan, as Swift & House. 


topINSON’s Haste ENGINEERING Company, LIMITED. 
Capital £2,000 in £1 shares, to take over the business 
of engineers, carried on at Openshaw, Manchester, as 


John Robinson, Engineers, Limited, and to adopt an 
agreement with D. Green, J. Mallinson, and W. Mar- 
chant. 

E. H. SHortanp & Brotrners, Lirrep.—Capital 


£10,000 in £1 shares, to take over the business of a 
warming and ventilating engineer carried on by F. H. 
Shorland at the Manchester Stove Works. Oldham Road, 


Failworth, uear Manchester, as E. H. Shorland & 
Brother. 

BLUNDELL’s Lonpon Copper and Brass Works 
Capital £3,000 in £1 shares (2,000 “A’’ and 1,000 
“3 "'), to carry on the business of general engineers, 
coppersmiths, founders, etc., and to adopt an agree 
ment with T. A. Compton, Senr. tegistered office : 
23 and 25, West India Dock Road, E. 


SrepnHen Corron & Company, Limitrep.—Capital 
£20.00) in £1 shares, to take over the business of a 
machine maker, iron and brass founder, electrical engi 
neer, etc., carried on at Sydney Street, W., Belfast, by 


Chas. C. 
Revistered 


Cotton, J. 8S. 
office > Sidney 


and H. C. 
W., Belfast. 


Company, LIMITED. 


Cotton 


Street, 


Kennedy. 


Anprews & 
£2,000 in £1 shares, to take the 
connection with the business of ironfounders carried on 
at the Stella Works,- Phoenix Street, West Bromwich, 
by Whale, Highway & Wilkes, and to adopt an agree- 
ment with W. J. Jennings and J. L. Andrews. 


VANADIUM Street Company, Liuirep.—Capital £3,000 
in £1 shares, to acquire the works and business of 
Sydney Myers Schindler, trading as the Vanadium Steel 
Company, steel manufacturers, at 58, Foster’s Buildings, 


Hicuway, Capital 


over assets used in 


High Street, and 6, Union Street, Sheffield. Regis 
tered office: 58, Foster’s Buildings, High Street, Shef- 
field. 

Hesketr Stem. Castincs (Britis), Lrmirtep.- 


Capital £10,000 in £1 shares, to acquire, deal with and 
turn to account Patent No. 16,940 of 1909, for United 
Kingdom, in respect of an invention for improvements 
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in the conversion of iron and steel by the Bessemer 


method. Registered office: 17, Victoria Street, West- 
minster. 

PONTELEC Wetpixc Patents, Limitep.—Capital 
£30,000 in £1 shares (10,000 7 per cent. cumulative 


preferred), to acquire and turn to account any invention 
relating to electric welding of steel and other metals or 
any apparatus and machinery therefor, and to adopt an 
agreement with the Universal Electric Welding Com- 
pany of America, and others. 


Hammonp & CHampness, Limirep.—Capital £4,000 in 
3,700 preference shares of £1 each and 6,000 ordinary 
shares of Is. each, to take over the business of en- 
gineers carried on by Hammond & Champness at Kent 
Engineering Works, Alfreton Street, Old Kent Road, 
S.E. Registered office: The Kent Engineering Works, 
Alfreton Street, Old Kent Road, S.E. 


Society oF ENGINneers (INCORPORATED).— Registered 
with 1,000 members, each liable for £1 in the event of 
winding-up, to take over the assets and liabilities of 
the unincorporated societies known as the Society of 


Engineers (established 1854) and the Civil and 
Mechanical Engineers’ Society (founded 1859). Regis- 
tered office: 17, Victoria Street, Westminster, London, 
S.W. 

JesepH Struspss, Liwirep.—Capital £150,000 in £1 


shares (25,000 preference), to take over the business of 
machine and tool makers, iron and brass founders, mill- 
wrights, etc., carried on at Ancoats and Higher Open- 
shaw, Manchester, as Joseph Stubbs, and to adopt an 
agreement with W. T. Stubbs, J. H. Stubbs, and R. O. 
Stubbs. Registered office: Mill Street Works, Ancoats, 
Manchester. 

CARMICHAEL Brotuers, LMimitep.—Capital £3,000 in 
£1 shares, to take over the business of an ironfounder, 
engineer, and ship repairer, etc., carried on by J. D. 
Carmichael, at Wapping Street, South Shields, and else- 
where, together with the interest of T. S. Carmichael 
and W. H. Withell in a plot of freehold land, with 
premises thereon, in and near Nile Street and Com- 
mercial Road, South Shields. 

RusstaN GRIFFIN ENGINEERING Company, LimITED.— 
Capital £3,500 in 3,400 ordinary shares of £1 each, and 
2,000 deferred shares of 1s. each, to take over the busi- 
ness of consulting engineer and machinery merchant car- 
ried on in Baku by F. P. Delacour, including particularly 
an exclusive agency for the sale in the Russian Empire 
of the Griffin liquid fuel, crude oil and gas engine. 
Registered office: 4, Lloyd’s Avenue, F.C. 


GeorGe Turton, Piatrs & Company, LiMItep. 

Capital £45,000 in £1 shares (15,000 preferred), to 
carry on the business of manufacturers of springs, 
buffers, couplings, rail fastenings, etc., to acquire the 
business carried on at Savile Street and Furnival Road, 
Sheffield, as George Turton, Platts & Company, and to 


adopt an agreement with G. H. Cowen. Registered 
offices: Railway Buffer Steel Spring and File Works, 


Savile Street, Sheffield. 


ApPLEBY CRANE AND TRANSPORTER COMPANY, 
Limitep.—Capital £150,000 in £1 shares (100,000 pre- 
ferred ordinary and 50,000 ordinary), to carry on the 
business of makers of and dealers in electric and 
hydraulic cranes, hoists, lifts, and all kinds of lighting 
and conveying machinery, engineers, tool makers, etc., 
and tq adopt agreements (1) with W. B. Peat as 
liquidator of Appleby’s, Limited (in liquidation), and 


i2) with C. Appleby’s, Limited (in liquidation), and 
E. G. Appleby. Registered office: 58, Victoria Street, 


British ALumintum Company,  Limitep.—Capital 
£1,000,000 in £1 shares (300,000 preference), to acquire 
any minerals, clays, or other substances suitable for 
the production or manufacture of aluminium, sodium, 


iron or other metals, to carry on the business of 
miners, manufacturers of aluminium and _ its alloys, 
etc., to acquire and deal in any manner with all or 


part of the undertaking and assets of the Loch Leven 
Water and Electric Power Company, Limited, and to 
adopt an agreement with the British Aluminium Com- 
pany, Limited (in liquidation). 
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SOUND 


STRONG, CLOSE-GRAINED 


CASTINGS 


Obtained by using 


“TITANIUM THERMIT 


TINS READY FOR USE, ALL SIZES from 2 cwt. to 20 tons. 













Prices and Particulars from 


THERMIT LIMITED, 






Telegrams: ‘* FULMEN, LONDON.” i 
Sabatier 3749 Central, 27, Martins Lane, 
Works: 210a, Bow Rd., E. Cannon Street, E.C. 





AS SUPPLIED TO THE 0, 
BRITISH 
ADMIRALTY DOCKYARDS. 


The following, selected from numerous letters, are eminent testimony as to the 
quality of our celebrated “A.A.A.” Coppee Foundry Coke, carefully selected, and 
despatched in sheeted wagons. 

From PECKETT & SONS, Bristol. 
Bristol, October 25th, 1904. 
We have been using your Selected Foundry Coke for some considerable time. 
We have pleasure in stating that we are very pleased with it, as we find we get sounder and cleaner castings, mor 
free from blowholes and other detects, than we formerly did. 


From BOW, McLACHLAN & CO., LTD. (Paisley Foundry), Paisley, Glasgow. 
Paisley, 12th March, 1909 


We have yours of 4th inst., and in reply have pleasure in stating that we have been using your Foundry Coke for several 
years for special purposes with highly satisfactory results. 


Elders Navigation Collieries, Ltd., Cardiff. 























to 
+! 
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PRICES OF METALS. 


The following table shows the approximate latest 
prices and position of stocks of metals during the past 
two years: 


METALS. End April, 1910. Find Ayril, 1909. 














Iron—Scotch pig warrants 
CBE fcc ccosercerce GB/T) |... 00000 «- "53/75 

Middlesbro’ warrants ... ton |............ . wo4 47 74 

W.C. M/nos Bessemer ... ton wo 570 

Stock, Scotch tons 1,000 1,000 
Copper—Chili bars, GMB 

ton tat Ge OO bnew . £546 50 
—Stock, Europe and afloat 

CEERD fcc cccesece 110,220 . 51,354 
Tin— English ingots ‘yy es £148 00 £134 00 

Straits " eve .. ton eS 86=6E—lr £132 5A) 

Stock, London, Holland, 

U.S.A., and afloat 6) eee oo ss 
Lead—English pig a ey hE, £13 15/0 
Spelter—Ord. Silesian ... ton | .... ...... £22 26 ........... £21 126 
Quicksilver (75lb)... bottle | s¥ 0/0 |... ..... £8 76 
Antimony—Regulus ... ton | £29 0 0-—£30 0,0 £30 0.0—£31 100 


* Settlement price. 


CASTINGS. 


In the Cleveland district the following are the 
nowjnal rates current for castings :— 

£s. d. £s. d. 
Columns (plain) 610 0 to 615 0 
Pipes, 14 to 24 in. 417 6 to 5 2 6 
2 3 tod in. 410 0 to 56 0 0 
° 5 to8 in. ... ba _ - 47 6 to 410 0 
» 10 tol6in. ... os ‘tin - 4 7 6 to 410 0 
+» 18 to2in. ... ~ obi - 47 6 to 410 0 
Chairs . ace one = 310 0 to 312 6 
Floor plates (open sand) ... 326to 359 


SCRAP. 

The quotations for scrap, subject to market fluc- 
tuations, are as fcllows: —Heavy wrought (mixed), 
£2 9s. 0d.; light wrought, £1 7s. 6d.; heavy cast, 
£2 10s. Od. ; all per ton f.o.b., London. Copper (clean), 
£53 Os. Od.; brass (clean), £38 10s. 0d.; lead (usual 
draft), £12 0s. Od.; tea lead, £11 Os. Od.; zine, 
£17 15s. Od.; all per ton delivered merchant's yard. 


Personal. 
Mr. J. Macuean Finuay has retired from the firm of 

J. F. Leggat & Finlay, engineers, 20, Lanark Street, 

Dobbie’s Loan, Glasgow. 

director of 
elected a 


Mr. Vincent CARTWRIGHT VICKERS, a 
Vickers, Sons & Maxim, Limited, been 
director of the Bank of England. 

Mr. THomas WaARRINER, chief marine engineer to the 
Thames Ironworks, Shipbuilding, and Engineering Com 
pany, Limited, has been added to the board of directors. 


has 
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Tue late Mr. Joseph Harrop, formerly managing 
director of the Grovesend Steel and Tinplate Works, 
left estate valued at £13,121 gross, with net personalty 
£8,140. 

Mr. 
Messrs. 
up the 


Ben Hammonp, 
Alldays & Onions, of Smal! 
foundry foremanship of the 
Works, Witton. 


l'une late Mr. J. H. Irwin, engineer, of The Gables, 
Ashbrook Range, Sunderland, a prominent member of 
the North-East Coast Institution of Engineers, left 
estate valued at £9,101 gross. 


who has been engaged with 
Heath, has taken 
General Electric 


Tue late Mr. George Williams Hawksley, the founder 
of the firm of Hawksley, Wild & Company, Brightside 
Boiler Works, Sheffield, left estate valued = at 
£447 3s. Gd. gross, and at £423 6s. net. 


Tue gross value of the estate of the late Mr. W. 
Henshaw, of Wood Street, Willenhall, ironfounder, of 
the firm of Messrs. William Harper, Son & Company, 
is £9,005, of which the net personalty has been sworn 
at £8,835 2s. 6d. 

Mr. Ben Hirpxrns, for some time past engaged at the 
large engineering establishment of Messrs. Belliss & 
Morcom, Birmingham, has accepted the foremanship of 
the foundry at the works of the Brush Electric En- 
gineering Company, Loughborough. 


RECENTLY a number of the moulders employed at 
Messrs. Harland & Wolff's, Belfast, met to present Mr. 
John Hughes with a gold albert chain and pendant and 
a Gladstone bag, on his leaving to take up the position 
of foreman moulder at the company’s repair shop, South- 
ampton. 


Tue late Professor Hilary Bauerman left £500 to 
the Memorial Fund of the Iron and Steel Institute. The 
residue of his property he left, subject to a life interest» 
upon trust to be applied by his trustees in the en- 
couragement of the study of mineralogical science at 
the Royal School of Mines, by means of lectures on 
subjects of prominent or educational interest at the 
time, but which are not included in the ordinary list of 
subjects taught, and for making grants to enable 
students to make special investigations or to enable them 
to travel for tie better pursuance of their studies. 


Cotonet T. E. Vickers, C.B., who lately retired 
from the chairmanship of Vickers, Sons & Maxim, 
Limited, has had a pension of £6,000 per annum con- 
ferred upon him in recognition of his life-long services 
to the company. The directors have elected Mr. Albert 


Vickers as chairman, and Mr. Arthur’ Trevor 
Dawson as managing director. Mr. Dunn has 
also resigned his directorship during the year, 
and has accepted a position as consulting naval 


architect to the company. The directors have filled 
the vacancies on the board by the appointment of Mr. 
Francis H. Barker, a director of Parsons’ Foreign 
Patents Company, and Mr. James M‘Kechnie, hitherto 
a special director of the Company for the Barrow 
Works. 





/GANISTER. CUPOLA BLOCKS, FIRE BRICKS, 


FIRE 


Silica Bricks, Tuyeres, Stoppers, 
COMPOSITION, SILICA 


STEEL MOULDERS’ 


CLAY. 


Nozzles, &c. 


CEMENT. 





J. GRAYSON LOWOOD & Co., Ltd., 


DEEPCAR, nr. SHEFFIELD. 


Telegrams: ‘‘LOWOOD, DEEPCAR.”’ 
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Established 1863. 


JAS. DURRANS & SONS, 
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Near 
9 Sheffield. 





Manufacturers of all 


FOUNDRY EQUIPMENTS, 


COMPOSITION BLACK LEAD, PLUMBAGO, CORE GUM, WHITE DUST & COAL DUST. 


Ladles, Cupolas, Fire Bricks, Gannister, Stone Flux, Loam and Sand Mills, 
Casting Cleaners, Studs, Chaplets, Pipe Nails, Sprigs, Brushes, Wire Brushes, 
Core Ropes, Bellows, Buckets, Spades, Forks, Riddles, Sieves, Barrows, Etc. 


IMPROVED FOUNDRY RATTLER or FETTLING DRUM. 





These Machines are invaluable for a Foundry, doing a larger amount of work of a superi i 
in a much shorter time than can be done by hand, without © killed’ labour. ee ear 


“‘Dear Sirs,—We have been using your best Blacking for a large number of years, and alw it 
on our large Ingot Moulds, which, as you know, we have made up to 89 tons in weight, ——e 


Yours faithfully, THE BRIGHTSIDE FOUNDRY & ENGINEERING CO., LD.” 
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REDUCE YOUR CLEANING ROOM COSTS 


BY USING 







UP-TO-DATE 


SAND-BLAST MAGHINERY. 


Give Castings better appearance. 
Castings Machine quicker, Saves the machine tools. 







Sand Blast Tumbling Barrel. 


LARGE OUTPUT AT LOW COST. 





MOULDING MACHINES, SAND PREPARING MACHINES. 


THE LONDON EMERY WORKS Go. "tos" 


DEPARTMENT Ci. 
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Addresses and further 


Abrasive Wheels. 

London Emery Works Co 

Jackman, J. W., & Co., Lid. 

Air Compressors. 
Jackman, J. W., & Co., Ltd. 
Marshall & Co., Horace P. 
Phillips, J. W. & C. J. 
Thwaites Bros., Ltd. 
Tilghman’sPatent Sand Blast 

Co., Ltd. 

Air Compressors (Electric- 
ally Driven). 

Jackman, J. W., & Co.. Ltd. 
Marshall & Co. Horace P. 
Tilghman’s Patent Sand Blast 

Co., Ltd. 

Air Compressors (Steam). 
Jackman, J. W., & Co., Ltd 
Marshall & Co., Horace P. 
Tilghman’s Patent Sand Blast 

Co., Ltd. 

Air Compressors (Belt). 
Jackman, J. W., & Co., Ltd. 
Marshall & Co., Horace P. 
Tilghman’s Patent Sand Blast 

Co., Ltd. 

Annealing. 

Phillips, J. W.& C.J. 

Ash Crushing and Wash- 
ing Machines. 

Evans, J., & Co. 

Jackman, J. W., & Co., Ltd. 
Marshall & Co., Horac eo P. 
Phillips, J. W. &C: J. 

Barrels (Tumbling). 
Alldays & Onions Pneumatic 

Eng. Co., Ltd. 

Evans, J., & Uo. 

Hall, Charles, & Co. 
Jackman, J. W., & Co., Ltd. 
London Emery Works Co. 
Marshall. H. P.. & Co. 
Phillips, J. W. & C. J. 
Sonnenthal, Selig. & Co. 
Tilghman’s PatentSanu Blast 

Co., Ltd 

Barrows. 

Durrans, J., & Sons. 
Evans, J., & Co. 

Hall, Charles, & Co 

Jackman, J. W., & Co., 

Bellows. 

Alldays & Onions Pneumatic 
Eng. Co., Ltd. 

» Evans, J., & Co. 
Durrans, Jas., & Sons. 
Jackman, J. W., & Co., 
Olsen, Wm. 

Blacklead. 

Durrans, J., & Sons. 
Evans, J., & Co. 

Hall, Charles, & Co. 
Jackman, J. W., & C>., 
Olsen, Wm. 

Walker, I. & I. 


Ltd. 


Ltd. 


Ltd. 


Wilkinson & Co., Tho:., Ltd. 
Blowers. 

Alldays & Onions Pneumatic | 

Eng. Co., Ltd. 

Buffalo Forge Co., Ltd. 

Davies, T.. & Son. 

Ev vans, J. i & Co, 

Jackman, J. W., & Co., Ltd 


London Emery Works Co. 
Marshall. H. P., ny: Co., Ltd. 
Phillips, J. W. me A 
Samuelson & C 4 Ltd. 
Sonnenthal, Selig. & Co. 
Thwaites Bros., fia, 

Ward, T. W., L itd. 


will be 


information 


Buffing and Polishing 


Machines. 

Jackman, J. W., & Co., Ltd. 
London Emery Works Co. 
Sonnenthal, Selig, & Co. 


Casting Cleaners. 


Durrans, J., & Sons. 

Evans, J., & Co. 

Jackman, J. W., & Co., Ltd. 

Marshall & Co., Horace P. 

Pneumatic Eny neering Ap- 
plianees Co,., Ltd. 

7 ilghman’ sPatent Sand Blast 

Co., Ltd. 


Cement. 


Evans, J., 
Jackman, J. W.. & Co., Ltd. 
London Emery Works Co. 

Lowood, J. Grayson, & Co, 


Ltd. 

Marshall & Co., Horace P. 

Olsen, Wm. 

Plasti-Kion Co. 

Silent Machine and Eng. Co 
Chaplets and Studs. 
Bush, Henry C. 

Durrans, J., & Sons. 

Evans, J., & Co 


Hall, Charles, & Co. 


Jackman, J. W., & Co., Ltd. 

Marshall & Co., Horace P. 

Motherwell, Wm., & Co. 

Olsen, Wm. 

Wilkinson, T., & Co., Ltd. 
Charcoal. 

Evans, J., & Co. 

Jackman, J W., & Co. Ltd. 


Walker, I. & I. 
Charging Piatforms. 
Alldays & Onions Pneumatie 
Eng. Co., Ltd. 
Davies, T., & Son. 
Evans, J., & Co. 
Jackman, J. W., & Co., Ltd. 
Marshall & Co., Horace P. 
Thwaites Bros., Ltd. 
Coal Dust. 
Cumming, Wm., & Co., 
Durrans, J., & Sons. 
Kvans, J., & Co. 
Jackman, J. W., & Co., 
Olsen, Wm. 
Walker, I. & I. 
Wilkinson & Co., Thos., 
Coke irtoes-an? te 
Elders } 
Coke Breakers. 
Kvans, J., & Co. 
Jackman, J. W. & Co., Ltd. 
Marshall & Co., Horace P. 
Phillip:, J. W., & ¢ 
Core Boxes. 
Evans, J., ¢ 
Jackman, 
Olsen, W 
Core Compounds. 
Bush, H. C. 
Cumming, Wm. & Co., 
Durrans, J. & Sons, 
Evans, J., & Co. 
Hall, Charles, & Co. 
Jackman, J. W. & Co., 
Olsen, Wm. 
Wilkinson, Thos, & Co. 
Core Gums. 
Durrans, J. & Sons, 
Evans, & Co. 
Hall, Charles, & Co 
Jackman, J. W. & Co., Ltd. 
Olsen, Wm 
Walker, I. & IL. 


Ltd. 


P & Co.. Ltd. 
Ltd. 


Ltd. 


Wilkinson & Co., Thos., Ltd. 


Ltd. 


Ltd. 


Navigation Collieries. 


Core Making Machines. 
Evans, J., & Co. 
Jackman, J. W. & Co., 
Jones and Attwood. 
London Emery Works Co 
Marshall, H. P. & Co. 
Phillips, J. W. & C. J. 

Core Ovens. 

Alldays & Onions Pneumatic 
Eng. Co., Ltd. 
Evans, J. & Co. 
Hislop, R. < 
Jackman, J. W. & Co., Ltd. 
London E ¥. ry Works Co 
Phillips, C. 
Phillips, J. Ww. &C. J. 
Core Ropes. 
Bush, Henry ¢ 
City of ee A Wood Wool 


Ltd. 


Co 
Derrans. J.& sone. 
Evans, J., & ¢ 
pan. Charles, & Co 
Jackman, J. W., & c 0., 
Olsen, Wm. 
Wilkinson, T. & Co. 
Core Vents. 
3ush, ww 2 
Evans, J., & 
Jackman, J. W. 
Olsen, Wm. 
Cranes. 
Alldays & Onions Pneumatic 
Eng. Co., Ltd. 
Jackman, J. W., & Co., 
Vaughan & Son, Ltd. 
Ward, T. W., Ltd. 
Crucibles. 
Hall, Charles, & Co. 
Olsen, Wm. 
Crucible Furnaces. 
Alldays & Onions Pneumatic 
Eng. Co., Ltd, 
Evans, J., & Co. 
Jackman, J. W., & Co., Ltd. 
Simplex Coke Oven 
Engineering Co., Ltd. 


Ltd. 


| & Co., Ltd. 


Ltd. 


| 


found by rejerence to the Firm’s Advertisement. 


| Emery Grinders. 


and | 


| 
Crucible Furnaces(Lift-out) 
Alldays & Onions Pneumatic | 


Kng. Co., a. 
Evans, J., > © 
Jackman, J. 
Phillips. J. w 

Crucible Dhan tn (Tilting) 
Alldays & Onions Pneumatic 

Eng. Co., cm 
Evans, J., 

Jackman, % Ww = | & Co., Ltd. 
Marshall & Co., Horace P. 
Phillips, J. W.& C. J. 


Crushing — 


eX Co., Ltd. 
» De 


Evans, J., & ¢ 
Jackman, J. Ww. , & Co., Ltd. 
Simplex Coke Oven and | 
Engineering Co., Ltd. 
Cupolas. 


Alldays & Onions Pneumatic 
Eng. Co., Ltd 

Davies, T. & Son. 

Durrans, J. & — 

Evans, J., & € 

Jackman, J. Ww: * & Co., Ltd. 

London Emery Works Co. 

Marshall, H. P. & Co. 

Phillips, J. W.& C. J. 

Thwaites Bros:, Ltd. 
Cupola Linings. 

Evans, J., & Co. 

Harris & Pearson. 

Jackman, J. W., & Co., Ltd. 

Marshall & Co., Horace P. 


| 
| 





| 
| 


} 


Alldays & Onions Pneumatic 
Eng. Co., Ltd. 

Davis, 'I’., & Son. 

Evans, J., & Co. 

Jackman, J. W., & Co., Ltd. 
London Emery Works Co. 
Emery and Glass Cloth 

and Glass Paper. 
London Emery Works Co. 
Emery Wheels. 
Alldays & Onions Pneumatic 
Eng. Co., Ltd, 
Jackman, J. W., & Co, Ltd. 
London Kmery Works Co. 
Fans. 
Alldays & Onions Pneumatic 
Eng. Co., Lte 
Buffalo Forge Co. 
Davies, T. & Son. 
Evans, J., & = 


Jackman, J. & Co., Ltd. 
Jenkins, W. J. < C o., Ltd. 
Phillips, J. wW: & C.J. 


Sonnenthal, Selig, & & Sons. 
Thwaites Bros td 


Firebricks. 
Durrans, J. & Sons. 
Dyson, <2. 
Harris & Pearson. 
Jackman, J. W., & Co., Ltd. 
King Bros. 
Lowood, J. Grayson, & Co., 


Ltd. 

Pearson, E. J. & J. 

Silica Firebiick Co. 
Foundry Blacking. 

Bush, Henry C. 

Cumming, Wm. & Co., Ltd. 

Durrans, J. & Sons. 

Evans, J., & Co. 

Hall, Charles, & Co. 

Jackman, J. W.. & Co., Ltd. 

London Emery Works Co. 

Olsen, Wm. 

Walker, I. & I. 

Wilkinson, Thos. & Co., Ltd. 
Foundry Brushes. 

Bush, Henry C. 

Durrans, J. & Sons. 

Ev , J., & Co. 

Hall, € 

Jackman, J. W., & Co., Ltd. 

Olsen, Wm. 

Phillips, J. W. & C. J. 
Foundry Ladles. 

Alldays & Onions Pneumatic 

Eng. Co., Ltd. 

Bush, Henry C. 

Davies, T.. & Son. 

Durrans, J., & Sons, 

Evans, J., & Co. 

Hall, C harles, & Co 

Jackman, J. Ww.i& Co., Ltd. 

London Emery Works Co. 

Marshall, H. P., & Co. 

MeNéeil, Chas. 

Phillips, J.W. & C. J. 

Thwaites Bros., Ltd. 


Foundry Rattlers or Fett- 
ling Drums. 
Alldays & Onions 
Davies, T., & Son. 
Durrans, J., & Sons. 
Evans, J., & Co. 
Jackman, J. W.. & Co., Ltd. 
London Emery Works Co. 
Marshall & Co. » Horace P, 
Phillips, J. W. ‘& C.J. 
Simplex Coke Ov en © 0. and 

Eng. Co., Ltd 
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7S. BUYER'S GUIDE.— Continued. 


Foundry Sand. Loam and Sand Mills. 


Dyson, J. & J. Davies, T., & Son. 
Svene. J., & Co. Durrans, a & Sons. 
Jackman, J. W., & Co., Ltd Evans, J., & Co. 
Wilkinson & Co., Thos., Ltd. Jackman, J. W., & Co., Lid. 
ae «ec . ‘Horace ¥. 
ar std. 

Furnaces (Annealing). , 
Alldays & Onions Pneumatic | Melting Furnaces (Oil fired). 

Eng. Co., Las. Alldays $c Ostens Pneumatic 
Hislop, R. & ¢ | Eng. ¢ Ltd. 
Marshall & Co. Horace Pp | Evans. J. "& Co. 
Phillips, J. W. & C. J. Jackman. J. W., & Co., Ltd. 

Marshall & Co., Horace r 

Furnaces (Brass). Phillips, J. W. & C. 
Alldays & Onions Pneumatic 

Eng. Co.. 7 
Kvans, J., & 
Jackman, J. wW. , & Co., Ltd. 
Marshall & Co., Horace P. 
Phillips, J. W. &C. J. 


Microscopes. 
Swift, James & Son, 


Mould Driers. 


Evans, J., & Co 

Jackman, J. W., -20 ‘o., Ltd. 
Marshall & Co., Horace P. 
Phillips, J. W. Jd. 


Moulding Machines. 


pam, Beew &: 

Lvans Co, 

"Horace P Jackman. J. W., & Co., Ltd. 

London Emery Works Co. 

eee, H. P., & Co. 
Phillips, J. W. & C.J. 

Pickles, James. 

Pneumatic puaipesring 
Appliances Co., Ltd 

Samuelson & Co., Ltd. 

Simplex Coke ‘Oven and 
Eng. Co., Ltd. 


Furnaces (Melting). 


Alldays & Onions Pneumatic 
Eng. Co., Ltd. 

Davies, ‘T., & Son, 

Evans. J., & Co. 

Jackman, J. W., 

Marshall & €o., 

Phillips, J. W 

——— x wae ‘Ov i and E ng. 

, Lt 


Ground Gannister. 


Durrans, J., & Sons. 

Dyson, J.& J. 

Kvans. J.. & Co. 

Lowood, J. Grayson, & Co, 

ne dag a ce. Moulding Machines (Hand 

=r and Power). 
Evans, J., & Co. 

and/ Jackman, J. W., & Co., Ltd. 

Marshall & Co,, Horac e P, 

Phillips, J. W. oe 


Grinding Machines 
Tools. 
Evans, J.. & Co. 


Jackman, J. W., & Co., Ltd. Pickles, James. 
London Emery Works Co. Simplex Coke Oven and 
Sonnenthal, Selig, & Co. Eng. Co., L 
Hammers (Steam). Pig Breakers. 
Allidays & Onions Pneumatic Evans, J., & Co. 
Eng. Co., Lt Jackman J. W., & Co., Ltd. 


Thwaites Bros.. Ltd. Simplex Coke Oven and 
Eng. Co., Ltd. 

Hay Band Sonnenthal, Selig, & Co. 
Machines. 

Evans, J., & Co. 

Jackman, J. W., & Co., Ltd. 
Marshall & Co., Horace P. 


Spinnin 
Pig-Iron. 


Bradley & Sons, T. & I., Ltd 

Frodair Iron and Steel Co., 
Ltd., The 

Goldendale Iron Co., Ltd. 

Hoists. 


Alldays & Onions Pneumatic 
Eng. Co., Ltd 

Davies, T., & Le 

Jackman, J. W., & Co., Ltd. 

Marshall, H. P. af Co., Ltd. 

ee oo J. W. ae 

Thwaites Bros., ata 


Plumbago. 
Bush, Henry C. 
Cumming, Wm. & Co., Ltd. 
Durrans, J., & Sons. 
Evans, J., & Co. 
Jackman, J. W., & Co., Ltd. 
London Emery Works Co. 


Whittaker, Wm.,& Sons, Ltd. | 


"eatin ctiat. 


Olsen, Wm. 
Walker, I. & I. 
Wilkinson & Co., Thos., Ltd. 


Pneumatic Tools. 


Jackman, J. W., & Co., Ltd. 

Marshall, H. P. & Co. 

Pneumatic Engineering Ap- 
pliances Co., Ltd. 

Simplex Coke Oven & By- 
products Co. 


Polishing Sundries. 
London Emery Works Co. 


Publications. 


Eagland & Co., Ltd. 
Griffin, Charles & Co., Ltd. 


Pyrometers. 


A'ldays & Onio*s 
Phillips, J. W. & C. J. 


Recording Gauges. 
Evans, J. & Co. 
Jackman. J. W., & Co., Ltd. 
Phillips, J. W. & C. J. 


Riddles. 


Rush, H. C. 

Durrans, J. a Sens. 

Evans, J. 

Hall, ¢ Tat 4 &zC oO. 

Jackman, J. W., & Co., Ltd. 

Olsen, Wm. 

Simplex Coke 
Engineering Co.. Ltd. 

Wilkinson, Thos. & Co., Ltd. 


Oven and 


Sand Blast Apparatus. 
Jackman, J. W.. & Co., Ltd. 
London Emery Workx Co. 
Marshall & Co.. Horace P. 
Phillips, J. W. & C. J. 
Tilghman’s Patent Sand 

Blast Co., Ltd. 


Sand Driers. 
Kvans, J., & Co. 
Jackman. J. W., & Co., Ltd. 
London Emery Ww orks © 0. 
Phillips, J. W.& C. J. 
Simplex Coke Oven and 
Eng. Co., Ltd. 


Sand Grinding Mills. 
Evans, J., & Co. 
Jackman, J. W. & Co., Ltd. 
London Emery Works Co. 


Sand Mixers. 
Evans, J., & Co. 
Halls Eng. Co. 
Jackman, J. W. & Co., Ltd. 
London Emery Works Co, 
Marshall & Co.. Horace P. 
Phillips, J. W. & C. J. 
Simplex C oke Oven and 

Eng. Co., L 


| 
| 
| 
| 
| 








Sand Riddling. Separating 
and Sifting Machines. 


Evens, J., & C 

Jackman. J. Ww, & Co., Ltd. 

London net Works Co. 

Marshall, H. P. & Co 

Pneumatic Engin hn Ap- 
pliances Co , Ltd 


Simplex -_ Oven and 
Eng. Co., 
Sonnenthal, Stig & Co. 
Sieves. 
Purrans, J. & Sons. 
Evans, J., & Co. 


Hall, C harles, & Co 

Jackman, J. W., & Co., Ltd. 

Marshall & Co., Horace P. 

Simplex Coke Oven and 
Eng. Co., Ltd 


Smiths’ Hearths. 


Aleve or Pneumatic 
Co. 

Marshall & Co.. H. P., Ltd. 

Samuelson & Co., ‘ 

Sonnenthal, Selig, & Co. 

Thwaites Bros., Ltd. 


Steel Moulders’ 
sition. 
Dyson, J. & J. 
evans, J., & Co. 
Jackman, J. W., & Co., Ltd. 
Lowood,J.Grayson,&Co.,Ltd 


Spades and Shovels. 


Durrans. J., _Seee. 
Evans, J., & ¢ 

Jackman, J. Ww. - & Co., Ltd. 
Olsen, Wun. 


Stone Flux. 
Durrans., J., & ‘aes 
Evans, J., 
Jackman, J. W. & Co., Ltd. 
Wilkinson & C 0., Thos., Ltd. 


Stoppers and Nozzles. 
Dyson, J. & J. 


Straw Ropes. 


Bowes, Proctor, & Co., Ltd. 
Evans, J., & Co. 

Hall, Charles, & Co. 
Jackman, J. W. ,» & Co., Ltd. 
Olsen, William.’ 

Wilkinson & Co., Thos., Ltd. 


Testing Machines. 


Evans, J., & C 

Jackman, J. W., & Co., Ltd. 
Marshall, H. P.. & Co. 
Phillips, J. iv. &Cd. 


Tuyeres (Firebrick). 


Dyson, J. & J. (Ltd. 
Lowood, J. Grayson, & Co., 


Welding. Thermit, Ltd. 


Compo- 











FOR 


IRONFOUNDERS’ 


BLACKING, COAL DUST, 


ETC. 


Registered " S H A LAG O “ Brand. 


Write for Quotations to— 


WILLIAM CUMMING & Co., Lro., 


IRONFOUNDERS’ 


bill, Glasgow 
ills. Chesterfield. Eng 
ille, Falkirk. N.B 


elvinvaie, Mille, Mi 
WoORKS— \% Whittington Biackir 
Sunpyside Biackinge 


FURNISHERS. 


TELEGRAPHIC 
ADDEESSES-- 


“ Prudence, Glasgow. 
me : ee Whittington, Chesterfield. 


Mills, Camelon.”’ 
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SITUATIONS VACANT AND WANTED. 





SOUNDRY FOREMAN Wanted, age 35-40. Must be 
used to piecework.—Apply. stating age, experience, 

and wages required, to Hoppies, LImITeD, Dereham, 
Norfolk. 


OUNDRY FOREMAN Wanted. Young and ener- 
getic, used to light repetition work. Give experience, 

age, and wages required, to Box 276, Offices of THE 

FOUNDRY TRADE JOURNAL, 165, Strand, London, W,C. 


~NGLISHMAN TRAVELLING IN THE EAST. 
India and all Ports to Japan, 
is open for Commission Business from 
First-class Houses only. 
Box 1413, WILLINGS, 125, Strand, W.C. 


4 XPERT, Molern Foundry practise, conversant with 
‘every branch of Foundry concern, management, and 
production (suitable for former master ironfounder or 
foreman), required by Lancashire Engineering Works in 
Foundry Dep wiment —about 100 tons per month.—Apply, 
with references salary required, and exhaustive pwrticu- 
lars of experience, to Box No. 272. Offices of THe 


FOUNDRY TRADE JOURNAL, 165, Strand, London, W.C. 


FOR SALE AND WANTED. 


JATLERN-MAKING.—All kinds of PATTERNS, 
|} large or small, made to customers’ designs, by 
experienced workmen; accuracy and prompt delivery 
guaranteed.—LAMBERT Bros., Engineers, Snodland. 








PLUMBAGO, 


Foundry Blacking;, 
Terra Flake, 
NEW CORE GUM, 


CRUCIBLES. 


CARRIAGE PAID QUOTATIONS. . . 


WM. fn, aan 


HULL. 











FOR SALE AND WANTED. 


(Continued.) 





HE “ECLIPSE” SAND MIXER and GRINDER 

is the best for utilising Old Sand, Core Sands, Loam, 

and other Materials, mixed and prepared at lowest cost.— 
Apply HALL’s ENGINEERING Co., Sead Gate Buildings, 


Nottingham. 

! 

W ANTED, for Cash, Brass and Gun-metal Scrap 
Turnings, Condenser, and Loco. Tubes, Brass 

Dust, Mixed Metals, etc.—RAPID MAGNETTING MACHINE 

CoMPANY, LTp., Crescent, Birmingham. 








LOWERS, AS GOOD AS NEW. 
No. 4, with 12 in. ontlet. Alldays, Ltd. 
No. 5, with 14 in. outlet, Thwaites Bros,, Ltd. 
No. 7, with 24 in. by 19 in. outlet, Thwaites Bros., Ltd. 
All iron revolvers, in grand order. 


THOMAS GREENWOOD, WATERSIDE, HALIFAX. 


HAINS for every purpose, including Mine and 
Inc ine Chains, Crane and Sling Chains, Steam 
Navvy and Dredger Chains, manufactured from tough 
and fibrous iron by skilled workmen.—M1p-Brit:su Co., 
Corngraves Works, Cradley Heath. 


MALL ENGINEERING BUSINESS for DISPOSAL 
‘ in centre of manufacturing part, established 20 years. 
Excellent reasons given.— WEIGHT & GARDINER, Victoria 
Road, St. Philip’s, Bristol. 





FIRE BRIGKS « CLAY 


CUPOLA BRICKS. 
BEST QUALITY. 





LESSEES OF DELPH AND TINTERN 
ABBEY BLACK AND WHITE CLAY. 


KING BROTHERS, 


(STOURBRIDGE) Ltd., 


STOURBRIDGE. 











FRODAIR SPEGIAL PIG-IRONS 


For CYLINDERS, LINERS, VALVES, HIGH-PRESSURE CASTINGS of all kinds, 
as well as CHILLED and UNCHILLED ROLLS. 


FORMULAS for MIXING FRODAIR IRONS which have stood the PRACTICAL TEST of more 
than 25 YEARS will be given gratis. 





FENCHURCH HOUSE, 
LONDON, E.C. 


The Frodair lron & Steel Co. Ltd., 


Telegrams, ‘* FRODAIR, LONDON.” 
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FOUNDRY PLANT. 
| “RAPID” GUPOLAS. 


“Climax” Roots’ Blowers. 





FANS. CORE OVENS. 
MOULDERS TOOLS AND BELLOWS. 
EMPIRE OIL-FIRED ROLLING FURNACE. 





Empire Air Furnace, 
FOR MELTING BRASS, CUNMETAL, CAST IRON, &c. LADLES, &e. 


ALLOAYS & ONIONS, =... Co., Ltd., 


" “am Welborn Viaduct, Great Western Works, 
LONDON, E.C. BIRMINGHAM. 











GAS GLEANING FANS 


For Producer, Blast Furnace and other Gases. 





Undoubtedly the most Successful Fan for the 
Purpose on the Market. 


W. J. JENKINS & CO., 


GAS ENGINEERS, ete., — 
RETEFORD. 
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Alldays & Onions, Ltd.... 


Bradley, T. & I., & Sons, Ltd. 
Buffalo Forge Co, 
Bush, Henry C. 


Cumming, William, & Co., Ltd, 
Davies, T.. & Sons 

Durra’s. Jas., & Sons 

Dyson, J. & J. - 


Elders’ Navigation Collieries Ltd, 
Evans, J., & Co. ode 
Frodair Iron & Steel Co., “Ltd, 
Everett & Co, : 


Goldendale Iron Co., Ltd. 
Grifiin, Chas., & Co., Ltd. 
Hall, Charles & Co. 
Harris & Pearson... 
Hislop, R. & G. 
Jackman, J. W., & Co, ... 
Jenkins, W. J., & Co. 


King, Bros. 


Ltd. 
Ltd, 


London Emery Works Co., 
Lowood, J. Grayson, & Co., 


Marshall, H. P., 
MeNeil, Chas. 


& Co. ... 


Olsen, William 


Phillips, Chas. D. 

Phillips J. W. & C. J. 
Pickle:. Jas, 

Plasti-Kion Co., The “ 
Pneumatic Eng, Appliances Co , Ltd. 
Samuelson & Co., Ltd. .. 

Selson Eng. Co., Ltd. ... 
Stonehouse Works Co. ... 


Thermit, Ltd. 
Tilghman’s Patent Sand Blast Co. Ltd. 
Thwaites Bros., Ltd. 





Vaughan & Sons, Ltd. 


Walker. I. & I. 

Ward, T. W., Ltd. 
Whittaker, W. , & Sons, ‘Ltd. 
Wilkinson, Thos., & Co., Ltd. 


DESCRIPTION, 


Foundry Plant 


Pig-Iron 
Fans and Blowers 
Foundry Specialists 


Blacking Manufacturers ... 
Cupolas... ; 
Foundry Equipment 


Ground Gannister 


Foundry Coke . 
Foundry Requisites. 


Pig-Iron i 

Minerals, Chemicals and 
Alloys 

Pig Iron , 

Publications ... 


Foundry Requisites... 
Cupola Linings 
Gas Engineers 


Foundry Requisites... 
Gas Cleaning Fans ... 


Cupola Bricks 


Foundry Requisites... 
Ganister, Cupola Blocks, &e. 


Core Machines 
Steel Ladles 


Plumbago and Blacking 


Foundry Core Ovens 
Foundry Requisites... 
Moulding Machines 
Iron Cement .. 
Pneumat c Appli ances 


Blowers 
Core-making Machines 
Wood, Wool, Core Ropes ... 


Welding 
Sand Blast Apparatus 
Foundry Plant ie 


Cranes ... 


Foundry Blackings .. 
Cupolas, Loam Mills, &e. . 
Moulding Machines.. 
Foundry Requisites... 
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HARRIS & PEARSON, STOURBRIDGE. 


STOURBRIDGE FIRE BRICKS 


Of Best Quality for Lining Cupolas in Stock, 
ALSO MADE TO ANY DESIGN. 





Linings Stocked to 


Customers’ 


Plans to ensure 


IMMEDIATE DELIVERY. 


All kinds of Fireclay Goods of Highest Quality. 





Telegrams :—‘‘ FIRECLAY, STOURBRIDGE.” 


Telephone:—No, 7 Brierley Hill. 
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Sole Makers of “*PEHRSON’S PATENT 
STEEL MOULDERS’ GREENSAND.”’ 


GROUND CANNISTER, STEEL MOULDERS COMPOSITIONS, SILICA CEMENT. 


Gannister Bricks, Fire Bricks, Stoppers and Nozzles. Crucible Clay for all Purposes. 


J. & J. DYSON, SMMNVATTERCLIFFE ROAD, SHEFFIELD. 


Telegrums—* Dyson's, STA GION.” Telephone—No. 702 SHEFFIELD. 





























EFFICIENT and ECONOMICAL HEATING oF FOUNDRY STOVES, 
ANNEALING OVENS, FURNACES, &c. . 


R. & G HISLOP, 


Gas Engineers, Underwood House, PAISLEY. 














IMPROVED TURNOVER MOULDING MACHINE. 








MADE TO ANY SIZE. 
Any Style of 
TURNOVER MACHINE. 
STRIPPING PLATE MACHINE. 
HAND PRESS MACHINE. 
SAND MILLS. 
WATER TUMBLER. 
GABLE CUTTERS, &c. 


Send for Catalogue. 





J. PICKLES, Victoria Works, Laurel St, BRADFORD. 
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T. DAVIES & SON, 


Raiway fron Works, West Gorton, MANCHESTER. 


ON ADMIRALTY LIST. 
Telegrams —“ TUYERE, MANCHESTER.” Nat. Telephone—No. 70, OPENSHAW. 












MAKERS OF——— 


Foundry Cupolas 
and Ladles. 


CHARGING PLATFORMS, HOISTS, FOUNDRY 
RATTLERS, CORE STOVE DOORS, 
ROOTS’ BLOWERS. 





STANDARD SIZES IN STOCK OR PROGRESS. 





LICENSEES AND MAKERS OF 





©sborn’s Patent Spark Arrester. 
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COLDENDALE GYLINDER 


PIG IRON. 
makers: GOLDENDALE IRON CO., 


TUNSTALL, STOKE-ON-TRENT. cestaniisnos 1344). 

























Hard, Close Grey Pig-lron. 


Exceedingly Fluid when Melted and Easy to Machine. 


UNRIVALLED for SOUNDNESS and GOOD WORKING 
PROPERTIES. 


Specially Suitable for HIGH-CLASS GAS, STEAM, and 
HYDRAULIC CYLINDER CASTINGS. 


sree ountivir MOTOR CYLINDERS. 


Contractors to the ADMIRALTY, Principal RAILWAY COMPANIES, 
and GOVERNMENT CONTRACTORS. 

















Selling Agents:— 


WESTOBY & RAWSTRON, °* SSituincs “8S MANCHESTER, 

































Readers desiring analyses of :— 
A N A L Y SI S PIG-IRONS, CASTINGS, ALLOYS, and all 
pagel, METALLURGICAL PRODUCTS. 


should address their samples to 


Foundry. The Editor of the Foundry Trade Journal, 


165, Strand, London, W.C. 





Arrangements have been made for carrying out this work at the following 
SPECIAL OFFER low charges :— 


Determination of 1 Constituent oe 6s. 6d. 
to Readers of the 9 » 5 Constituents... £1 5s. 





NOTE :—This offer is to subscribers only. Therefore, unless the reader is 
Foundry Trade Journal. a subscriber direct to this office, the name of the agent supplying the 


“Journal” should be mentioned, 




















VAUGHAN'S 


OVERHEAD RUNWAY 


REDUCES LABOUR and 
INCREASES OUTPUT. 


a INDISPENSABLE FOR GONVEYING 


MOULDING BOXES. 

HOT METAL. 

CASTINGS. 
PATTERNS. 

CORES. 

SCRAP. 
LOAM, Etc. 

















SEND FOR 
PARTICULARS TO— 





VAUGHAN &Son, Ltd. | WEST CORTON-W., 
Runway and Light Crane Dept., MANCHESTER. 











ON ADMIRALTY, WAR OFFICE, and INDIA OFFICE LISTS. 





“CARLTON” PATENT 


LA IN oe: 
CARLTON BLACKINCS 


OMENS may not be the cheapest but it is the BEST and ONLY reliab'e “ALL ROUND” FOR 
FOR Blacking on the market. It is extensively used in Great Britain anit Colonies for Flat and HEAVY 
STOVE WORK Round Stove and Range Work, Baths, Furnace Pots, Jobbing Work up to 40 tons, Light ENCINEERING 
BATHS, etc and Heavy Engineering Castings, Ingot Moulds, &c., &c. 


CASTINCS 
Send for Free Trial Sample and Price, ’ 


THOMAS WILKINSON & CO., LTD., anc g2%Soueq 

















ain i i MN ema 
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Ferro: Silicon so: si. 
Aluminium 2229: { hair hound Sticke 
63/70% Mn. 23/30% Si. 


Silico-Manganese { 4% 1% 2% Carbon maximum. 
Ferro-Chrome °7° & 7% *G.ibon’ maximum. 


EVERITT & Co., 40 Chapel Street, Liverpool. 


Telegrams :—* PERSISTENT.” Telephone No, 1134 CENTRAL, 3 Lines. 

















WooD WOOL CORE ROPES, 


WE ARE 


ACTUAL MANUFACTURERS (NOT FACTORS), 


Of all Sizes } to 23. 
BUY DIRECT. DON’T BE MISLED. 
Buying per 1000 yards, you cannot measureit. . . . Buy by guaranteed weight. 


FROM STONEHOUSE WORKS, CO., KING EDWARD’S ROAD, BIRMINGHAM. 


TELEPHONE: No. 3069, “CENTRAL 3-LINES” Works: “Perry Bar.” TELEGRAMS: “‘TAILBOARD, BIRMINGHAM.” 
TELEPHONE : 237 East. 














REGARDING FOUNDRY EQUIPMENT. 


However Careful you may be in your choice it is 
7 not unlikely that you will buy 
the wrong plant at the finish. 











We know of no firm manufacturing all the equipment required 
in the Foundry. This is impracticable, the range extending as it 
does from Pyrometers and Testing Machines to Sand Mills ; and 
from Rumblers to Chaplets and Studs. We can save you the risk 
of experiment as We have bought most of it, and so we are able to 
guarantee everything we sell. | Many good machines are made by 
little known firms specializing in one line. We have been able to 
satisfy rigid inspection on contracts recently executed for H.M. 
Government, The Crown Agents for the Colonies, The Italian ‘lie: Hemenitie Maca tilts 
Government, The Imp. Jap. Navy, Railways and Dockyards at described in our Foundry 
home and abroad, &c. Catalogue. 


J.W. & C.J. PHILLIPS, **°*tSmeton: xcs" ™ 
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“HERMAN” 


PNEUMATIC JARRING 


MOULDING MACHINE, 


BRITISH MANUFACTURE. 


AV A/D hy 


This Machine will make perfect deep 
or shallow moulds in a few seconds. 





» NO RAMMING OR PRESSING. . 





IN USE ALL OVER THE WORLD. 


WRITE FOR PARTICULARS. mmm 





PNEUMATIC ENGINEERING APPLIANCES Co, Ltd.,  “Sesmiten" 

















% 


Deena eataaaaeee rs 32" ceadienccsnaeneen —> 
Can also be made in Aluminium. 








! MS 
1 — ~ 
. PATER EL LADLes E 











CHAS. HALL & CO., 


FOUNDRY REQUISITE 
MAKER, 
DANTZIC ST., MANCHESTER. 


TELEPHONE No. 5814, Crry. 


STEEL WIRE BRUSHES. 


Chaplets and Studs a Speciality. 

















Cwuarces D. PHILLIPS’ 


Re d 
THE ORIGINAL FIRM, ogi —— Pe al en 


— Established 1867. — 


~~ FOUNDRY 
i GORE OVEN 


(Self-contained). 





Head Office— 
EMLYN WORKS, 
NEWFORT, MON. 

I (And Gloucester). 

” EsTaBLISHED 42 YEARS. 
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IMPORTANT TO IRONFOUNDERS. 








MOULDING— 


—MACHINES 


FOR REPHTITION FOUNDRY WORE,’ 





Iliustration of 


HAND 
PRESS 
MACHINE 


for 





Small Repetition 
Work, giving rapié 
and Economical 


Production, 











Makers also of a 
HAND 
RAMMING 
MACHINE 


where a Deep Lift 
is required. Can 
be Operated by 








UNSKILLED 
LABOUR. 


MOST EFFICIENT AND ECONOMICAL IN USE. 


Also Makers 
- Of - -« 





ROOTS’ “ACME 


” BLOWERS. 





FULL PARTICULARS FROM— 


Samuelson & Co., Ltd., Banbury, 


ENGLAND. 





SEE OUR ADVERTISEMENT EVERY ALTERNATE MONTH. 
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FOUNDRY PLANT. 


“Rapid” Cupolas, 


with or without receivers or drop bottoms, 





Roots’ Blowers, 


belt, steam-engine, or electro-motor driven. 


Charging Platforms, 
Hoists, and Ladles. 


ECONOMICAL RESULTS 
GUARANTEED. 











We are also Manufacturers of Steam Hammers, Smiths’ Mearths, Centrifugal Pumps and Fans, High-Speed Engines, 
and the ‘“‘ Bradford” Patent Boiler Feed Pump. 


We are the original makers of “ Rapid ” Cupolas as under Stewart’s Patent. We make this intimation as other 
makers are introducing this description, which had become established as a synonym of Stewart’s Cupolas. 


CONTRACTORS TO HIS MAJESTY’S GOVERNMENT. 


HWAITES BROS., Lto., 


Vulcan lronworks, BRADFORD. 











Telegrams— 
“THWAITES, BRADFORD.” 
Telephone— 


No. 325 BRADFORD. 


London Office: 
96 & 98, Leadenhall Street, E.C. 





Catalogues on Application, 
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FOUNDRY 
LADLES. 











FOR STEEL OR IRON. 














in all Sizes. From 28 Ibs. to 50 Tons. 


JAMES EVANS & CO,, BRrrannta works, 
scien BLACKFRIARS, MANCHESTER. 











